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INTRODUCTION 


The progress of scientific study and experiment during the present 
century, and more particularly since the War, has done more than add to 
the sum of facts. The whole outlook has changed and is changing. The 
materialistic and mechanistic views of last century, encouraged and 
strengthened by the biological discoveries of Darwin, are giving place to 
speculations which are in danger of falling into the abyss of mysticism. 
Yet, as Professor Wolf points out, matter remains matter, however our 
conceptions of its nature may change, and it is still too early to state the 
precise implications of the new discoveries and theories. Man, in his 
present condition, represents a stage in an evolutionary process which is 
still going on, and all the efforts of scientists are ultimately directed to- 
wards the one end—to reveal the nature of man’s existence and the uni- 
verse of whose creative forces he is, so far as we know, the crowning 
achievement. 

The sciences can no longer work independently. They are all branches 
of one great investigation, and the discoveries of one react upon the other. 
All are liable to be influenced by any change of outlook which may come 
about through the advances of any one of them, and the progress of one 
science may be conditioned by new methods and discoveries in another. 
A channel of inquiry may even be blocked before the goal is reached, and 
the physicist, for example, who can tell us about the structure and be- 
haviour of things, may, if mind should prove to be the ultimate reality, 
have eventually to leave to the psychologist the task of explaining what 
matter is. Fields of study are becoming ever smaller, but are, at the same 
time, undergoing a process of liberation. Science has become divorced 
from philosophy; philosophy is no longer expected to subserve the inter- 
ests of theology ; psychology is standing on its own feet ; psycho-analysis, 
the offspring of psychology and medicine, though one of the youngest of 
the sciences, is yet including every aspect of man’s activity in its domain— 
and the process of differentiation is being continued even in psycho- 
analysis, which has split up into three schools, one of which denies the 
title to the other two. Scientific investigation is thus becoming more 
departmentalised ; each worker finds himself compelled to devote his 
mind and energies to a more restricted field, and the prospects of a final 
synthesis are growing more remote. It is true that attempts are being 
made every day to present to the lay public an exposition of one science or 
of all sciences, with a view to presenting the conclusions of theory and 
investigation in a form which will be easily intelligible to the inquirer who 
wishes to overleap the laborious stages by which generations of scholars 
have contributed to present results. But it is not possible to popularise to 
more than a certain extent without putting matters so simply that the 
explanation ceases to be true. | 


The planning of the present book was therefore based on the assump- 
tion that the only way to provide a conspectus of the actual achievements 
of scholarship and thought would be in a sufficient number of presen- 
tations by leading authorities who are themselves original investigators in 
the essential fields of study. Each contributor outlines the past history of 
his subject before leading up to an exposition of the present state of 
knowledge and the relation of his field of work to the life and thought of 
to-day. Each Article has been specially written for this book, and there 
has been sufficient discussion between the editor and the contributors, 
and between the contributors themselves, to ensure that it shall fit into 
its place in the general plan. An essential condition of the success of the 
book’s intention was that simplification should not be carried to the stage 
which must inevitably result in distortion, yet that the thought in each 
contribution should be developed with a gradualness and lucidity which 
would make every successive point crystal clear to the reader who comes 
fresh to the subject. Each reader will be able to make his own synthesis, 
in so far as any kind of synthesis is possible, and will be helped towards 
an understanding of the fundamental problem which mankind has still 
to solve—the problem of life itself, with the questions it entails of free- 
will and survival. | 

All study is intimately bound up with the fate of man, and these Arti- 
cles all have a bearing on his provenance and destiny, on both the realised 
and unconscious purport of his activities and the significance of the phy- 
sical and spiritual forces, the external and the internal influences, which 
are affecting him for good or for ill. They show how science, philosophy, 
psychology, historiography and economics, together with the study of 
art in its various forms, are delving into the nature of existence, consider- 
ing it not only in the light of what has gone before, but in view of the goal 
to which man and the universe may be tending. In the words of Dr. 
Marett : “‘ To consider ourselves in the light of what we may reasonably 
hope to become is our first and last duty as self-directing beings.” If we 
ask what is the value of the study of the past, Professor Hearnshaw points 
out that its aim is the explanation and elucidation of the present, that the 
purpose of the historian is to attain to an understanding both of his en- 
vironment and of himself. If we ask what science is doing, and what we 
may expect it to do, towards giving man power over his future develop- 
ment, Professor Crew contemplates the eventual control of biological 
functions for furthering the happiness and progress of mankind, and 
Professor Fligel holds out the promise that psycho-analysis may enable 
us to become more conscious of ourselves, and thus extend our powers of 
rational insight and control. We may therefore look forward to the time 
when man will be master in his world, when he will be able to regulate 
some, at any rate, of the physical and mental forces of which he is at 
present largely the plaything. Mr. Fry, on the other hand, points to an 
activity which appears to be “ biologically useless,” a purely spiritual 
activity analogous to that which impels men to search for truth, and 
suggests that this is responsible for our most cherished works of art. 
It is also, in fact, responsible for some of the finest scientific achieve- 
ments of the human mind, and the esthetic element in their work is 
recognised by some scientists. Neither can it be denied, to take the 
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-other side of the picture, that there is a scientific aspect to the search 
for beauty. 

The scientist cannot define matter nor state the precise nature of sex, 
‘not because he knows little about them, but because he knows so much. 
Yet religious leaders, politicians, and economists have based their doc- 
trines on scientific theories which have now to be cast into the limbo of 
-outworn beliefs, and, though the theories be discarded, the doctrines are 
often slow to follow. Even art cannot divorce itself from the changes that 
take place in the realms of science and philosophy. The Naturalist move- 

ment towards the end of last century, which was the literary culmination 
‘of the growing sense of reality among imaginative writers, was closely 

bound up with the trend of thought that was due to the theory of organic 
_evolution, and much of the most significant literature of the post-War 

years would have been unthinkable without the revolution in the outlook 
_of physical science and the discoveries of the new psychology of the un- 
_conscious. The Naturalists thought they could photograph reality. We 
are now asking, ‘‘ What 7s reality ? ”’ 

The composite view of the universe is no longer systematic, or even 

intelligible, but at the same time as it is being widened and deepened it is 
growing more confused. In so far as it is possible to construct a clear 
picture, which must necessarily be in the nature of a mosaic, of the pre- 

sent achievements of human thought and knowledge, and to summarise 
the evidence which may point to a directive or purposive agency in the 
| universe, this book attempts to do so. 


WILLIAM ROSE. 
THE UNIVERSITY OF LONDON 
KING’S COLLEGE, Fune, 1931 
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A PHILOSOPHIC AND SCIENTIFIC 
RETROSPECT 


The belief in evolution is sufficiently wide-spread and deep-rooted by 
now to incline intelligent people to suppose that no period of human 
thought, not even the latest scientific and philosophic theories, can be 
regarded as isolated and self-contained. In one way or another, usually 
in many ways, each intellectual era has its preparatory historical antece- 
dents, a knowledge of which makes it more intelligible than it would be 
otherwise, helps people to exercise moderation in their expectations from 
the latest ideas, and to spare themselves the shock which is apt to come 
to those who fail to appreciate the inevitableness of incessant change 
in man’s intellectual orientation. Thoughtful people have long since 
realized that the Jatest word in science or philosophy is by no means the 
last word, and that probably there is no last word in these great enter- 
prises of the human spirit. This is no ground for discouragement. The 
spirit of an age, as of an individual, must be judged, not by the finality 
of its achievement, but by the seriousness of its endeavours in the light 
of its own day ; and the very absence of finality leaves ample scope for 
succeeding generations to carry on the ceaseless quest. And the quest is 
not altogether in vain. Absolute aberration appears to be a rare pheno- 
menon in the history of human thought. For the most part the intellectual 
achievements of past ages not only serve a useful temporary purpose but 
also embody something of more enduring value. Indeed, to the student 
of the history of human thought one of the most surprising things is the 
persistence throughout the ages of the same stock of fundamental ideas, 
which are often modified and refined in many ways but are never aban- 
doned entirely. Be that as it may, the human quest for truth is certainly 
one of the greatest enterprises of man, if not the greatest of them ; and 
the story of that quest has an intrinsic interest of its own, besides affording 
some help to the understanding of the present and of its roots in the past. 


ANCIENT TIMES 


Of the period of two hundred and fifty thousand years or more that 
the human race has already been in existence, only a very small fraction 
comes within the purview of the historian of human thought. The great 
bulk of that long period was consumed in the struggle for bare existence 
amid the destructive forces of nature, Man had to act long before he 
could think. He had to react to his physical environment long before he 
had the capacity or the leisure to try to understand it. The life-and-death 
struggle prompted by the will to live, and later by the will to power, 
was no doubt haunted from an early period by a certain vague sense of 
wonder and bewilderment. And to this day something of that sense of 
wonder and bewilderment may haunt the performance of religious rites, 
which are the offspring of those magic performances by which early 
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man endeavoured to control and to compel, or to coax and appease, the 
deified forces of nature on which he felt himself so dependent. In course 
of time mythologies and other more intellectual explanations were 
attached to the primitive ritual. The explanations change from time to 
time according to the intellectual level of the age, but the emotional 
element associated with the religious ritual may continue more or less 
the same, reminiscent perhaps of that vague sense of wonder and bewil- 
derment which haunted primitive man already at the pre-intellectual stage 
of human existence. 

Some vague notion of cosmic orderliness may be discerned already at 
the mythological stage of human thought. Early Greek mythology, for 
instance, introduces the figure of Nemesis, the goddess who checks and 
controls the wild things in nature and so maintains some measure of 
order in nature. It is true, of course, that in the mythology of the Greeks 
a considerable réle is played by Pan, the goat-footed and goat-minded 
lord of lawlessness. This is natural enough, for the wildness and rough 
play of natural forces seem to lie on the surface of things, and so impress 
one first of all. It is therefore all the more significant that some idea of 
order, in physical nature and in human life, should have emerged so 
early. The conception of order among the phenomena of nature appears 
to have grown pari passu with the growth of order in human societies. 
The use of the term “‘ law ” to express the regularity of natural pheno- 
mena is clearly reminiscent of the ‘‘ law and order ”’ decreed and enforced 
by a sovereign power in a society ; and to this day some people cannot 
divorce the notion of “‘ law ”’ from that of a legislator. 

The transition from a mythological view of natural events to a more 
scientific and philosophical attitude was a very slow one, and even when 
it was accomplished the separation was not quite complete. For the more 
scientific attitude was the result of an increasing rationalization of mytho- 
logical ideas, which may often be traced easily in their more intellectual 
transformations. Thus, for instance, the water in which Thales found 
the origin of all things is reminiscent of Osiris; the fire to which 
Heraclitus traced everything recalls the sun-god Ra; and Nemesis 
reappears in the “‘ avenging spirits’? which, according to the same 
Heraclitus, keep the sun within his orbit. In this kind of way it would be 
possible, if one had the time and the patience, to decipher the palimpsest 
of human thought throughout the ages. But that is unnecessary for the 
present purpose. It is enoug point out that when scientific and philo- 
sophic thought, as distinguished from mythological thought, made its 
first appearance, on the Western coast of Asia Minor, it was indebted to 
no small extent to the preceding mythological thought throughout the 
then civilized world, as well as to the many practical achievements of 
Egypt and Mesopotamia, and probably of other countries also. Western 
thought, however, during the past twenty-five centuries or so, is suffi- 
ciently comprehensive and self-contained to justify our confining our 
attention to it. | 


Pre-Socratic Thinkers 


One of the persistent questions in the history of human thought refers 
to the nature of the ultimate stuff, or substance, of which all things 
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are composed and to which they eventually revert. For some reason or 
other the human mind always inclined to assume that the vast diversity 
of objects which make up the visible world is at bottom made up of the 
same stuff, and tried to determine what that ultimate stuff is. This ques- 
tion was first raised and answered in a non-mythological manner by a 
group of Greek thinkers who lived in Ionia, on the west coast of Asia 
Minor. The answer was crude. Thales (c. 640-550 B.C.) suggested that 
water was the primary stuff. Anaximenes (c. 590-525 B.C.) suggested 
air; and Anaximander (c. 610-545 B.C.) made the more deep-sighted 
suggestion that the primary stuff must be something different from the 
various determinate forms of matter known to us, and so described it 
simply as the “ boundless ” or ‘‘ indeterminate,” out of which such 
determinate substances as fire, air, water and earth “‘ separated out ” or 
were differentiated. The merely mythological stage was thus passed. 
They no longer asked who created the world of things, but what was the 
stuff of which they were made ; and in place of the mythological processes 
based on the analogy of child-birth, Anaximenes suggested the processes 
of condensation and rarefaction as the processes by which the primary 
matter became transformed into the great variety of familiar things. 
These early thinkers traced the origin of all things to a material basis 
and to material processes, yet it would not be right to describe them as 
materialists, because the hard and fast distinction between mind and 
matter was alien to their ways of thinking. For them, and for the Greeks 
generally, matter was something living. They were hylozoists, not 
materialists : they regarded all things as composed, not of dead inert 
matter, but of living substance. 

A more subtle conception of the nature of the ultimate principle (or 
primary stuff) of things was introduced by Pythagoras (¢c. 570-500 B.C.) 
and his school. They laid stress on the form, rather than on the matter, 
of things as constituting their permanent reality. The study of music led 
them to the discovery of the importance of proportion (say, between the 
lengths of strings and the notes which could be produced on them). 
This idea was applied by them in every possible direction. The health of 
a body, for example, was regarded as resulting from a certain proportion 
between its elementary qualities (hot and cold, dry and wet) ; other pro- 
portions between them would lead to various diseases. Extending this 
conception, they maintained that the principle or essence of all things is 
to be found in their several forms. They expressed this view in the dictum 
that “ all things are numbers.”” Numbers and forms were easily identified 
in those days, because numbers were frequently represented by dots 
arranged in certain geometrical forms or patterns (as they still are on 
dominoes and cards). This custom rather encouraged the Pythagorean 
view, or at least made it seem plausible. For the unit of number was 
easily identified with the dot or point. Now, lines can be analysed into 
points, planes into lines, and solids into planes. This made it appear that 
points make lines, which make planes, which make solids. So the identi- 
fication of the point with the unit of number readily made it appear 
that “all things are numbers ” or made up of numbers. In one way or 
another the belief in the supreme importance of mathematics in science 
has maintained itself ever since the days of the Pythagoreans. 
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The Pythagorean School had been founded in Southern Italy by a 
refugee from Ionia, after the Persians had conquered it. The Persian 
conquest of Ionia filled the suffering Greeks with a kind of religious 
revival. The Pythagorean School was a kind of religious brotherhood 
with a philosophical bias. But the secular spirit was maintained and 
sharpened by other Greek thinkers in Elea, in Southern Italy. Note- 
worthy among these is Xenophanes (c. 570-480 B.c.), who made a 
scathing attack on the current conception of the gods. ‘* Mortals [he said] 
believe that the gods come into being as they themselves do, that they 
have senses, voice, body... . But if oxen or lions had hands, oxen would 
make gods like oxen, horses would make gods like horses.” Strongly 
opposed to the religious anthropomorphism (the tendency to regard 
God, or the gods, as like men) and polytheism of his time, he believed in 
** one supreme God .. . like unto mortals neither in body nor in thought.” 
According to the reports of Aristotle, Xenophanes was the first Western 
monist and pantheist. He is usually regarded as the author of the state- 
ment: ‘* The All is One, and the One is God.” (The first part of this 
statement expresses his monism ; the second part, his pantheism.) The 
monistic philosophy of Xenophanes was strongly supported by other 
Eleatic philosophers, notably by Parmenides (c. 540-480 B.c.) and Zeno 
(c. 490-420 B.C.). Parmenides considered it unthinkable that things 
should come into existence out of nothing, or that they should ever 
dissolve into nothingness. He maintained, accordingly, that the world is 
one, uncreated and imperishable reality. Motion and other kinds of 
change, and the discreteness of ordinary things, he regarded as illusory 
appearances. Zeno’s famous paradoxes were meant to show that a plura- 
listic conception of the world involved absurdities. Perhaps the most 
striking feature in the views of the Eleatic thinkers is their stress on 
thought as the only source of real knowledge, the senses being regarded 
as illusory. 

In opposition to the Eleatics, Heraclitus (c. 540-475 B.C.) emphasized 
the multiplicity of things and their incessant change, though he shared 
the Eleatic view of the eternity of primary matter. His conception of the 
cosmic process was that of periodic cycles of change, each cycle beginning 
and ending in a mass of fire. Perhaps the most valuable thing in the 
teaching of Heraclitus was his stress on the orderliness of natural events— 
all changes, he insisted, occur “‘ by measure.” This regularity, moreover, 
was regarded as evidence of the existence of “‘ universal reason ” either 
in primary matter or side by side with it. Pluralism was carried a stage 
further by Anaxagoras (c. 500-428 B.c.) and Empedocles (c. 483-430 B.C.), 
and culminated in the atomic theory of Democritus (c. 460-370 B.C.). 
Anaxagoras held that there is not one kind of primary stuff, but a great 
variety of “‘ seeds ” of things through the various combinations of which 
all sorts of different objects are produced. Empedocles substituted the 
- idea of four ‘‘ roots ”’ for that of the numerous “ seeds ”’ of Anaxagoras. 
The ‘“‘ four roots ” of things were the familiar “‘ four elements ”—fire, 
air, water, earth. To account for the combination and separation of these 
elements he formulated two principles of attraction and repulsion (or 
“love? and “hate,” as he called them). The atomic tendency of 
Empedocles betrayed him into some curious biological speculations. He 
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suggested that the several parts of the living bedy existed separately at 
first, and then combined in all sorts of ways (like the “‘ roots ” of matter). 
But he has the merit of having suggested also the first notion of “ the 
survival of the fittest.’ For he held that of all the numerous combinations 
of the parts of living bodies, only those survived which were fit to live. 

The atomic theory appears to have been first formulated by Leucippus 
(c. 500-430 B.C.), but is usually associated with the name of his follower 
Democritus, who is consequently known as “ the father of physics.” 
According to Democritus, the only ultimate realities are atoms and 
space. The atoms vary in size and shape, and all compound bodies are 
made up of them. The differences found among compound bodies are due 
partly to the differences in shape and size of the atoms of which they are 
composed, partly to the position of the atoms, and partly to their arrange- 
ment in the composite bodies. The atoms, in short, were regarded as the 
alphabet of the universe, and the differences just referred to may be 
illustrated by means of letters of the alphabet. Thus, for instance, A 
and M differ in shape and size ; M and W differ in position (invert either 
and you get the other); ON and NO differ in arrangement. The last of 
these differences recalls the ‘‘ form ”’ of the Pythagoreans. The atoms, 
according to Democritus, are not inert, but endowed with motion. This 
view of the atoms avoided the difficulty (which perplexed subsequent 
thinkers until the age of Newton) as to how inert matter was first set in 
motion. The atoms moving about spontaneously in all directions get 
entangled with one another and so form composite bodies of all kinds, 
including whole worlds. Under suitable conditions also such composite 
bodies collide with one another, and some of them break up again into 
separate atoms. The atomic theory thus attempted a purely “‘ mechanical ”’ 
explanation of the universe, that is, an explanation solely in terms of 
matter and motion. This involved the denial of the objective reality of the 
so-called ‘‘ secondary ”’ qualities (colours and sounds, smells and tastes, 
etc.), which could not be explained mechanically. ‘‘ According to con- 
vention [Democritus is reported to have said], there is a sweet and a 
bitter, a hot and a cold, and according to convention there is colour. In 
truth there are atoms and a void.” The contrast between the conventionally 
right and what is truly (or objectively) right had been made current by 
the Sophists. And the Atomists adopted the distinction for their own 
purposes. To describe the secondary qualities as “ conventional *”? was 
tantamount to a denial of their objective reality and to reducing them 
to the subjective status of illusions. The atomic theory continued to 
enjoy considerable popularity throughout the subsequent history of 
human thought, though it has undergone many and important changes 
with the development of experimental physics and chemistry. 

The Persian conquest of Ionia, we have seen, led to the dispersal of 
the Ionian philosophers, and so to the spread of philosophic interest 
elsewhere. Of far greater importance was the subsequent triumph of the 
Greeks over the Persians. This great upheaval produced a spirit of dis- 
satisfaction with existing conditions and current beliefs, and awakened a 
wide-spread interest in knowledge. A class of professional teachers 
responded to the demand. These were the “ Sophists ” or “‘ wise men.” 
They did much for the spread of general education, and by their criticism 
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of current beliefs compelled other thinkers to probe deeply into the great 
problems of human life. It was they who gave currency to the distinction 
between mere convention and intrinsic value, and directed special 
attention to problems of specifically human interest. The most familiar 
doctrine associated with the Sophists is that contained in the dictum of 
Protagoras : ‘ Man is the measure of things.”’ This dictum is frequently 
regarded as an anticipation of the very much later pragmatism (or 
humanism) in its stress on the relativity of truth and goodness to the 
practical needs of man. It was in the period of the Sophists that Athens 
first became the centre of Greek philosophy, which attained its golden 
age in the genius of Socrates, Plato and Aristotle. 


The Golden Age of Greece 


Socrates (469-399) shared some of the views and interests of the 
Sophists, and his contemporaries mostly regarded him as one of them. 
For, like the Sophists, he also tried to promote general education, was 
particularly interested in questions of human conduct, and found much 
to criticize in current beliefs. But he believed in the possibility of real 
knowledge (as distinguished from varying personal opinions), if it were 
sought in the right manner. The method he proposed and pursued was 
in essence the inductive method. It consisted in checking tentative 
suggestions by reference to relevant instances until ideas could be formu- 
lated in harmony with all the relevant facts. Knowledge appeared to him 
so important that he identified even virtue with knowledge, namely, a 
knowledge of what is right. As Socrates left nothing in writing, his 
general philosophy of life could only be gathered from his own conduct, 
and this could be variously interpreted by stressing one or other of its 
several aspects. Aristippus and the Cyrenaics emphasized the cheerfulness 
of Socrates and his capacity for reasonable enjoyment, and so claimed 
his weight on the side of hedonism, the view that pleasure is the end and 
standard of conduct; Antisthenes and the Cynics stressed Socrates’ 
indifference to hardships and his readiness to dispense with comfort 
when necessary, and so they claimed him as an advocate of the simple 
life. However, the greatest influence exercised by Socrates on subsequent 
thought had reference to his method of acquiring knowledge. His 
emphasis on the supreme importance of developing true concepts or 
ideas was taken up partly by Euclid and the Megarians, but above all 
by Plato. 

Plato (427-360 B.C.) attempted to harmonize the views of Heraclitus, 
Pythagoras and Socrates. He agreed with Socrates that knowledge is 
possible, and that it is possible only by means of concepts or general ideas 
or truths. But he also agreed with Heraclitus that the objects of ordinary 
observation are an “‘ ever-rolling stream ” of changing events, of which 
‘no universal truths can be asserted. He therefore concluded that the real 
objects of knowledge are not the ever-changing things of the world of 
sense-perception but certain supra-sensible, immutable objects which 
he named “ Ideas,”’ and which he conceived more or less in the manner 
of the Pythagorean “‘Forms.’”? The world of sense has but a lower sort 
of reality and consists of mere “ imitations ”’ of, or crude approximations 


9 


to, the ‘‘ Ideas.’’ So he distinguished two types of objects and two kinds 
of cognition. Real knowledge is concerned with the “ Ideas,” or with 
the world of eternal Being ; sense-perception is a lower kind of cognition, 
which he called “‘ opinion,”’ and is concerned with the world of change, 
or of mere ‘“‘ becoming.” Possibly Plato’s “‘ Ideas’? may have been 
intended to represent the eternal Laws of Nature. If so, the description 
of ordinary sense-objects as “‘ imitations ” of the “* Ideas ” was probably 
intended to bring out the fact that the conformity of ordinary objects 
and events to natural laws is never precise, only approximate. In any case 
Plato’s conception of the universe was that of an interconnected system, 
working not merely mechanically but teleologically, that is tending towards 
cosmic end or purpose—‘‘ the Good ” towards which the whole creation 
moves. Allegorically Plato compares “‘ the Good ” with the sun. The sun 
is at once the source of the growth of things and also of the light by 
which they are seen, so “‘ the Good ” is at once the source of all reality 
and of our knowledge of it. As fountains of personal inspiration no 
thinkers have surpassed Socrates and Plato, and only very, very few 
have equalled them. But with regard to calm scientific attitude of mind 
and scientific and philosophic achievements, the most important thinker 
of ancient times was probably Aristotle. 

Aristotle (384-322 B.C.) was the first to introduce into human know- 
ledge much of that system and articulation which it still retains more or 
less. His writings are encyclopedic and gather together all the important 
contributions to human thought up to his time, while his own contribu- 
tions were colossal. Generally speaking Aristotle was more empirical 
and realistic than Plato, that is to say, he had more respect for the world 
of sense, but he was not blind to other aspects of reality, and actually 
shared some of Plato’s fundamental views. Aristotle agreed with Socrates 
and Plato about the importance of general ideas or concepts for know- 
ledge. But he declined to accept a world of Platonic “ Ideas ” more or 
less aloof from the world of sense. He regarded ideas as necessary in 
order to explain or to understand the world of experience, and he en- 
deavoured to reconcile ideas with percepts, universals with particulars, as 
jointly constituting the world of reality and of knowledge. His attempt 
was based on the notions of matter and form, which had hitherto been 
divorced from each other, but which he joined in a new harmony. Whereas 
the early Ionians had stressed matter only, while the Pythagoreans and 
Plato stressed form only, Aristotle maintained that they belong to one 
another, that form is immanent in matter, the universal is immanent in 
the particular—they may be distinguished, but not separated from one 
another. Plato’s ‘* Idealism ”? was largely the outcome of his pre-occupa- 
tion with pure geometry and its ideal figures. Aristotle’s interests were | 
mainly biological, and his study of the phenomena of growth and develop- 
ment gave no encouragement to the conception of immutable ‘‘ Ideas.” 
In fact by his use of the conceptions ‘‘ form ” and “ matter ”” Aristotle 
attempted to reconcile the opposite views of those who, like the Eleatics, 
treated change as illusion and identified the real with the immutable, 
and those who, like Heraclitus and his followers, identified the real 
with the “ flux” of change or process. Aristotle tried to do justice to 
both. He recognised in all ordinary things both matter and form, 
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or a comparatively raw stuff and some finishing touch which made it a 
comparatively finished product. The nature of the distinction varies in 
different cases. In the case of a statue the marble is the matter, the shape 
imposed on it by the sculptor is its form. In the case of a plant, or an 
animal, or a man, the bodily structure is the matter, while a certain func- 
tion or combination of functions (nutrition, sensibility or reason, respec- 
tively) constitutes the form. In the case of human character certain im- 
pulses and instincts constitute the matter, while the way in which they 
are organised, drilled or ‘‘ licked into shape,”’ constitutes the form. More- 
over, nothing is without some form. Even the most elementary kinds of 
matter recognized in his time (fire, air, water, earth) were regarded by 
Aristotle as different forms of primary matter resulting from different 
combinations of ultimate qualities (dry, moist, hot, cold), Primarily, 
formless matter was only a limiting conception. Whatever could be re- 
garded as capable of further development was conceived as matter in 
relation to the process or function, etc., which would develop it further. 
But even within matter thus conceived one could really recognize 
something (a form) which distinguished it from a less developed entity. 
So that the distinction between matter and form is relative. But this rela- 
tivity has its limits. Material objects cannot have less form than the so- 
called four elements. Nor can the forms of ordinary things exceed certain 
levels. A block of granite may assume the form of an image of some kind, 
but it cannot develop into a plant ; an acorn may eventually assume the 
form of an oak-tree, but not an animal ; and so on. Such considerations 
induced Aristotle to assume the fixity of species, though this did not pre- 
vent him from comparing the rich variety of things and noting what a 
wonderful ascending series, or ‘‘ scale of nature,” they constituted. The 
conception of such a “ scale of nature,” beginning with the limiting case 
of formless matter and ascending through richer and richer forms to the 
highest forms of life, led him to the conception of an upper limit or apex, 
a being so perfect that he cannot be regarded as matter for further devel- 
opment, and so could be conceived as form only. This being is God, 
whom (and whom only) Aristotle conceived in the manner of an immut- 
able Platonic ‘“‘ Idea.”? God, according to Aristotle, is not the Creator, for 
matter and the forms are eternal, there being no break in the embodiment 
of the forms in matter. Yet, in some way, all things feel drawn towards 
God. He is the object of the world’s desire, and by His mere presence 
-Jures objects to higher stages of development. He is the “ unmoved 
mover ” of the universe, and “ it is love [for Him] that makes the world 
go round.” 

Intimately connected with Aristotle’s doctrine of matter and form is 
his doctrine of the four kinds of cause. If we are to understand certain ob- 
jects fully, then there are four things we must ascertain, namely, (a) 
their material cause, that is, the matter or stuff of which they consist, (b) 
the formal cause, that is, the form or law of their constitution or composi- 
tion, (c) the efficient cause, that is, the agency through which the matter 
took on that form, and (d) the final cause, or the purpose which they serve. 
Aristotle explained that not all these kinds of causes are to be found or 
sought in all things ; some things are sufficiently explained by reference 
to the material and efficient causes alone. The physical sciences have 
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advanced by confining themselves to these two kinds of causes. During 
many centuries, however, theologically minded thinkers were obsessed 
with ‘“‘ final causes,” to the exclusion of the others. This tendency was 
intimately connected with the endeavour to prove the existence of God 
from the evidence of “‘ design,” which, it was alleged, could be observed 
everywhere. The progress of science was seriously hindered by this kind 
of explanation, which consequently fell into utter disrepute among the 
pioneers of modern science. But the abuse was contrary to the intentions 
of Aristotle, who did not look for “ final causes ”? outside the field of 
biology, where some reference to “ final causes ”’ is still felt to be neces- 
sary. Aristotle, in fact, had sound views on the necessity of checking 
speculations by reference to observed facts. In one passage he refers to 
the necessity of “‘ trusting our senses more than our reasonings, and our 
reasonings only when the results are in agreement with the facts.” 

In the history of science Aristotle is famous chiefly for his work in 
biology, which has elicited an expression of the highest praise from 
Darwin. The beginnings of scientific biology among the Greeks must be 
traced at least as far as the medical school of Hippocrates, in the fifth 
century B.c. Aristotle’s father was court-physician to King Philip of 
Macedonia, to whose son, afterwards Alexander the Great, Aristotle 
acted for a time as tutor. The origin of Aristotle’s interest in biology is 
thus obvious. It was in some ways a continuation of, though a very great 
advance on, the Hippocratic tradition. To Hippocrates, or his school, it 
may be pointed out incidentally, is due the doctrine of the “ four hu- 
mours,” which to some extent still survives in popular thought and speech. 
According to this doctrine there are four kinds of “ humour ”’ (or juice) 
in the human body, namely, blood, phlegm, yellow bile, and black bile, 
and the temperament of each individual is determined by the preponder- 
ance of one of these “‘ humours ” over the others. There are thus four 
kinds of temperament, namely, the sanguine, the phlegmatic, the 
choleric, and the melancholic temperament, corresponding to the pre- 
ponderance respectively of one of the four humours as enumerated 
above. 

Aristotle’s biological work was continued, in the field of botany, by 
his successor Theophrastus (370-285 B.c.). Otherwise very little original 
research was carried out in biology for many centuries afterwards. 


Post-Aristotelian Thinkers 


Greek philosophy continued for several centuries after Aristotle. But 
already in Aristotle’s lifetime a certain change of spirit came over it. 
This was the result of the loss of Greek independence after the battle of 
Cheronea in 338 B.c. The troubles caused by the ascendancy of Mace- 
donia left little inclination for pure philosophy. What people needed was 
some kind of moral or religious tonic. Accordingly, post-Aristotelian 
philosophy is predominantly ethical or religious in character. The 
Stoics, the Epicureans, and the Sceptics were all interested mainly in the 
moral problems of life, and in the last resort they all commended the 
same kind of ideal of conduct, namely, the cultivation of equanimity or 
peace of mind, and self-emancipation from the bondage of external 
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circumstances. Apart from their ethical doctrines, the Epicureans are 
chiefly noteworthy for having embraced the atomic theory, the Stoics for 
their pantheism and cosmopolitanism, and the Sceptics for their anticipa- 
tion of nearly all the important arguments subsequently employed by 
defenders of philosophic or religious doubt. The survival of Epicurean- 
ism for many centuries was chiefly due to its atomism ; indeed, it was 
the Roman Epicurean, Lucretius (98-55 B.c.), whose poem On the Nature 
of Things gave classic expression to the atomic theory of antiquity. 

Stoic pantheism, though partly a continuation of the philosophy of 
Xenophanes, was probably in part also among the first fruits of the new 
contact between Greeks and Orientals in Alexandria, which was founded 
by Alexander the Great, in 332 B.C., and eventually became the most im- 
portant seat of science and philosophy in ancient times. The Stoics modi- 
fied Aristotle’s doctrine of matter and form into a doctrine of body and 
soul, and they conceived the universe as an organic whole having both 
a body and a soul. All finite things were treated as but parts of the “ One 
and All,’ which was regarded at once as Nature and God, as Destiny and 
Providence. Nature was thus conceived as inspired by universal reason, 
and could readily be regarded as worthy of human imitation. Hence the 
Stoic ideal of “‘ life according to nature.’’ As a corollary to their pantheism 
they pleaded for universal brotherhood. “‘ All men [said Epictetus] are 
brethren, and God is the Father of all.” 

The influence of the East is more marked in that blend of philosophy 
and religion known as Neo-Platonism. The system of Greek philosophy 
which had the strongest leaning towards religion was that of Plato. 
Platonism accordingly served as a link between Western philosophy and 
Eastern religion when the two came into close contact in Alexandria. 
The most famous of the early Neo-Platonists was Philo Judzeus of Alex- 
andria (c. 25 B.C.-A.D. 50), who attempted to harmonize Hebraism and 
Platonism. To this end he interpreted the Bible allegorically, and iden- 
tified the Platonic ‘“‘ Ideas” with Spirits mediating between God and 
man. The allegorical method proved too cumbrous, and Neo-Platonism 
owed its success mainly to Plotinus (204-270) and Proclus (410-485). 

In the realm of science the Alexandrians made considerable advances, 
especially in mathematics, pure and applied. The ground had been pre- 
pared for them to some extent. The Egyptians and Babylonians already 
had made considerable progress in the art of calculation and mensuration. 
The earliest extant mathematical treatise is an Egyptian papyrus (now 
in the British Museum, and named the Rhind Papyrus after its donor) 
copied about 1600 B.c. from a much older original. From this it is clear 
that the Egyptians could manipulate large figures, measure land, estimate 
the contents of barns, etc., at an early date. So could the Babylonians. 
But the Greeks took up these studies in a more scientific spirit, formu- 
lating and proving general theorems instead of dealing only with concrete 
instances. Thales, Pythagoras, Hippocrates (not the father of scientific 
medicine), Plato, Eudoxus, Aristotle and others contributed to the develop- 
ment of Geometry, which Euclid of Alexandria (330-275 B.C.) systema- 
tized in his classical ‘‘ Elements,’? which remained the class book of 
geometry for more than two thousand years, Other Alexandrians, not- 
ably Aristarchus, Archimedes, Apollonius, Hipparchus, Ptolemy, Pappus, 
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Diophantus, Proclus, and others carried mathematical studies some stages 
further, especially in connection with its application to astronomy, optics, 
mechanics and engineering. 

The Alexandrians also made important contributions to Astronomy. 
Here likewise the ground had been well prepared. Long before the 
Greek period the Babylonians, and more especially the Chaldeans, paid 
close attention to the heavenly bodies. Their motives were mainly reli- 
gious and astrological, but they accumulated much valuable information 
all the same, and many of our Western ideas and practices are derived 
from them. It was they who first observed the seven planets and associated 
them with a seven-day week, each day being called after one of the 
planets, and divided into twenty-four hours. They also divided the 
zodiac into twelve divisions or constellations, and associated them with the 
twelve lunar months. They were the first to discover that the evening 
star and the morning star were the same. And they instituted a system of 
regular astronomical observations, under the direction of Astronomers- 
Royal, thousands of years before such things were thought of in the 
West. Indeed, one of their records of a solar eclipse in the year 1062 B.C. 
was actually made use of, in recent years, by the astronomer Cowell in 
order to rectify the lunar theory. As the result of their long and regular 
astronomical observations, the Babylonians acquired already in early 
times an accurate knowledge of the periods taken by the sun, moon, and 
the other five planets then known, to complete their orbits, and so could 
foretell the position of each among the stars, and predict the occurrence 
of solar and lunar eclipses. But they regarded heaven as a solid stationary 
vault and the earth as a stationary mountain round which the stars moved, 
and in whose hollow part was the abode of the dead. Some of their ideas 
were taken over by the Greeks as well as by the Egyptians. The belief in a 
stationary, and usually a flat, earth survived for a long time even among 
the Greeks. Anaximander, however, already rejected the belief that the 
earth rests on a base of indefinite depth. He maintained that the earth 
floats free in space, and that the sun, when it sets in the west, continues 
to move to the other side of the earth. Anaxagoras (500-428 B.C.) gave 
the correct explanaticn of eclipses, the phases of the mooa, and partly 
also of the Milky Way. Some of the Pythagoreans, moreover, conceived 
the earth to be a sphere, in fact a kind of star moving like the sun, moon, 
etc., round a fire placed at the centre of the universe. This was the first 
rejection of the geocentric theory, but did not yet amount to a helio- 
centric theory. It was Aristarchus (310-230 B.C.) who first proposed the 
hypothesis that the sun is the fixed centre round which the earth moves © 
in a circular orbit while rotating at the same time about its own axis, But 
the heliocentric theory did not gain acceptance until it was revived by 
Copernicus nearly eightcen centuries later, and only very gradually even 
then. In the meantime various Greek astronomers attempted to deter- 
minethe gecmetry of astronomical phencmena on the basis of a geocentric 
theory, and on the assumption that all heavenly bodies move in orbits 
which are either circular or are compounded of circular motions. The 
greatest mathematical ingenuity was displayed in various attempts “‘ to 
save appearances” in celestial phenomena. Among the most familiar 
devices employed were those of concentric spheres with axes of varying 
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directions ; epicycles, or circular orbits round a centre which is itself 
moving in a circle ; and eccentrics, or circular orbits whose centre is at 
some distance from the earth. By all these devices it was attempted to 
retain the belief in the circular orbits of the heavenly bodies in spite of 
their apparent irregularities. The whole of Greek astronomy was syste- 
matized by the Alexandrian Ptolemy (second century A.D.), whose trea- 
tise Syntaxis (also known as Almagest) remained the standard work on 
astronomy until the time of Copernicus and even later. 

Turning next to the science of Mechanics, it is obvious from the build- 
ings constructed by the Babylonians and Egyptians (their palaces, tem- 
ples and pyramids) that practical mechanics had made great advances 
long before the Greek period. But into this study likewise the Greeks 
were apparently the first to introduce a scientific spirit. The foundations 
of this science appear to have been laid by Aristotle, who propounded some 
of the fundamental principles of the subject, though he did not express 
them very happily. The most important contributions to the science 
were made by Alexandrians, and especially by Archimedes (287-212 
B.c.). He formulated correctly the principles of the lever, of the pulley, 
and of the centre of gravity of bodies. He discovered the principles of 
specific gravity, and of the equilibrium of floating bodies. And his in- 
ventions include the water-screw for raising water. The work of Archi- 
medes was continued to some extent by other Alexandrians, notably by 
Ctesibius and Hero, whose energies, however, were mainly directed to 
the construction of apparently wonder-working inventions. 

Chemistry, too, was actively studied by the Alexandrians. In ancient 
Egypt, it had been a secret art practised by priestly adepts and largely 
empirical in nature; in Greece philosophers and craftsmen lived in 
different worlds ; but in Alexandria the practical knowledge which had 
been handed down from ancient Egypt came into active contact with 
Greek thought, and in this fusion of practice and theory the science of 
chemistry had its beginning. The Alexandrian chemists, observing that 
matter underwent many remarkable changes, concluded that it was 
transmutable. Their theory of matter was thus like that of Aristotle, but 
was supported to some extent by experiment. The influence of the Neo- 
Platonists ultimately caused Alexandrian chemistry to become mystical 
and to encourage the belief in the “ philosopher’s stone,’ which was 
alleged to turn base metals into gold or silver, and in the “ elixir” or 
“‘ panacea,” which was supposed to cure all diseases. Their writings 
abound in signs and symbols, used to preserve secrecy, the breach 
of which was punished with death. Their experimental results were too 
slight to support their far-reaching theories. 

In 47 B.c. the Romans took possession of Alexandria, and its glory 
began to decline. The Romans had a genius for all things connected with 
imperialism, notably for law, administration, and engineering. But pure 
science did not appeal to them. Yet the annals of the history of science 
and philosophy contain some Roman names of distinction. The most im- 
portant of these must be mentioned. Cicero (106-43 B.C.) had a masterly 
knowledge of the philosophical systems of his predecessors, and his writ- 
ings did much to keep alive some interest in philosophy during the dark 
centuries that were to follow. Lucretius (98-55 B.C.) has already been 
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referred to as the classical exponent of the atomic theory of antiquity. 
Vitruvius (flourished about I4 B.C.) wrote the best ancient work on 
architecture and building (De Architectura). Strabo (c. 60 B.C.-A.D. 24) 
was an eminent traveller and geographer. Pliny the Elder (A.D. 23-79) 
wrote a famous Natural History in which some 20,000 topics are discussed, 
and nearly all the knowledge of antiquity, and many of its superstitions, 
are collected. Frontinus (A.D. 40-103), at one time Roman Governor of 
Britain, was the author of a notable work on The Waterworks of Rome. 
The Emperor Marcus Aurelius (A.D. 121-180) was a philosopher of dis- 
tinction, and perhaps the most famous Stoic. His court physician Galen 
(c. A.D. 130-200), a native of Asia, but a Roman by adoption, was next to 
Hippocrates probably the most renowned doctor of antiquity, and his 
works served as a Doctors’ Bible for many centuries. Lastly, Boethius 
(480-524) was the author of the widely read Consolations of Philosophy, 
and his various works served, for many centuries, as repositories of the 
rudiments of a liberal education. 

In the meantime Christianity had come on the scene and grown 
powerful. Its gospel was a gospel for the lowly, and it was rather hostile 
towards the “ high-brow.”? Of philosophy and science it was frankly 
contemptuous, and some of the Apostolic Fathers, like Tertullian, not 
only did not mind being unphilosophical in their faith, but seemed rather 
proud of it. In defence against hostile critics, however, it was found advis- 
able to employ a certain amount of philosophical argument, and so the 
apologetic literature of the Patristic period is tinged with a certain amount 
of Platonic or Neo-Platonic doctrine like that of the “‘ Logos.’’ Moreover, 
some of the early Fathers, notably St. Augustine (A.D. 354-430), had been 
thinking pagans before they became believing Christians, and could not 
entirely abandon their philosophic interests. But the general attitude of 
the Christian Church towards philosophy and science was decidedly 
hostile. In 390 Bishop Theophilus destroyed one of the libraries of 
Alexandria. In 415 Hypatia, the daughter of Theon the astronomer, and 
herself a teacher of mathematics, was brutally murdered in Alexandria by 
a mob of Christian fanatics. And to crown it all the Emperor Justinian 
had all schools of philosophy closed in 529. The first great period in the 
history of human thought thus came to an end, leaving the West to dark- 
ness and the Church. 


THE MIDDLE AGES 


Moslem Philosophers 


When the Athenian schools of philosophy were closed by Justinian, 
many of the teachers migrated to Syria and Persia, where they were safe 
from Christian persecution. Their advent there stimulated a certain 
amount of interest in philosophy and science, which was considerably 
intensified in the next century when Alexandria was captured by the 
Arabs (641). By 711 Islam had swept through Arabia, Syria and Mesopo- 
tamia, on the one hand, and along the north coast of Africa, as far as the 
Straits of Gibraltar, on the other. From here the Moors (that is, the Arabs 
of Mauretania or North Africa) crossed over into Spain. In this way 
philosophy and science found their way back to Europe through Moslem 
channels. . 
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The most important Moslem philosophers were Al Kindi (d. 870), 
Alfarabi (d. 950), Avicenna (980~1037), and Averroes (1126-1198). Of 
these the first three lived in Bagdad, the last in Cordova. They knew most 
of the works of Aristotle, and some of the works of Plato. Their philosophy 
was Aristotelianism tinged with Platonism. It is interesting to note that 
Avicenna first gave prominence to the question of the relation between the 
universal and the particulars subsumed under it. This problem soon 
became the bone of contention among the Scholastics, whose ranks it 
divided into Nominalists and Realists, according as they regarded uni- 
versals as mere names, and particulars as the only realities, or held that 
universals had an existence of their own apart from the particulars. The 
most influential, and most Aristotelian, of these Moslem thinkers was 
Averroes. According to him there is a perfect, eternal world beyond 
the stars, besides our sub-lunar world of imperfection and change. 
Matter is eternal and contains seminal “‘ forms ”’ which transform it into 
its final states under the influence of higher “‘ forms ” (or “‘ intelligences ”’) 
or, in the last resort, of God. The soul of man is inseparable from his 
brain, and perishes with it. But the Reason that dwells in man is immortal. 
By cultivating this Reason, man may enter into union with the universal 
and eternal ‘‘ Active Reason.”’ The popularity of Averroes’ commentaries 
on Aristotle is attested by the fact that the Schoolmen afterwards referred 
to him as “‘ the commentator,” just as they called Aristotle ‘“‘ the 
philosopher.” 


‘Jewish Philosophers 


Side by side with the Moslem philosophers there were a number of 
Jewish thinkers who likewise helped to keep philosophy alive, or even to 
develop it to some extent, and who in due course mediated between Islam 
and Christendom when the latter was ready to resume an interest in 
philosophic problems. From early times some Jews took an interest in 
philosophy. Traces of this are to be found in the Bible already. In 
Alexandria there appears to have been a whole school of Jewish philos- 
ophers, whose influence may be traced in the Greek translation of the 
Bible (the Septuagint) and in the Sibylline Oracles. Mention has already 
been made of Philo Judzeus, the best known among them. This interest in 
philosophy was revived when the Jews were living under favourable 
conditions in Moslem centres of culture like Bagdad and Cairo, Cordova 
and Toledo. They maintained a friendly rivalry with their learned 
neighbours. Almost every school of Moslem (or Greeco-Moslem) thought 
found its parallel in contemporary Jewish thought—Platonism and Aris- 
totelianism, traditionalism and modernism, dogmatism and rationalism, 
fatalism and voluntarism. The leading Jewish thinkers of this period were 
Israeli (between 850 and 950), Saadyah (892-942), Bachyah (c.1000- 
1050), Ibn Gabirol (c.1020-1070), Maimonides (1135-1204), Gersonides 
~ (1288-1344), and Crescas (1340-1410). The Jewish philosophers played 
no small part in the subsequent renascence of philosophy in Christendom. 
They helped with the Latin translation of Greek and Arabic treatises on 
philosophy, and they influenced the thought of the leading Scholastics. 
Gabirol’s Fountain of Life helped to mould the thought of Duns Scotus, 
among others; and Maimonides’ Guide of the Perplexed influenced 
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Albertus Magnus and Thomas Aquinas, among others. Maimonides and 
Crescas also had a share in the shaping of the philosophy of Spinoza. 


The Scholastics 


The revival of Christian interest in philosophy may be traced to some 
extent to the beneficent results of the educational work of Charles the 
Great, who founded schools throughout France in the eighth century. 
The subjects gradually introduced into these schools consisted of the so- 
called ‘‘ seven liberal arts,” namely, grammar, logic, rhetoric, arith- 
metic, geometry, astronomy, and music. The teachers who taught them 
were known as doctores scholastict. When in the course of the eleventh and 
twelfth centuries the new Universities of Paris, Bologna, Salerno, Oxford 
and Cambridge were founded, the name Scholastics (or Schoolmen) was 
extended to all who taught philosophy and theology there. The main 
motive of the Scholastics was to reconcile Christian theology with 
philosophy. The early Scholastics, John Scotus Erigena (810-877), 
Roscellinus (c.1051—1121), St. Anselm (1033-1109), and Abelard (1079—- 
1142) inclined towards Platonism. In the course of the thirteenth century, 
however, as the works of Aristotle became better known, his philosophy 
grew in favour in the Church, especially with the Dominican order, 
which turned out the two most eminent Aristotelian Schoolmen, Albertus 
Magnus (1103-1280) and St. Thomas Aquinas (1225-1274). Albertus 
Magnus appears to have been the first to draw the line between narural 
knowledge and theological knowledge, that is to say, between the light of 
reason and the light of revelation. This distinction, though objectionable 
in some ways as implying a breach in the unity of the universe, served 
for a long time the very useful purpose of securing some measure of 
freedom for philosophy and science, which the Middle Ages were only 
too prone to treat as mere handmaids to theology or the Church (the realm 
of grace as distinct from the realm of nature). St. Thomas Aquinas stressed 
the Aristotelian distinction between matter and form, but went far 
beyond Aristotle as regards the number of “forms” to which he 
attributed an existence independent of matter. The human soul, though 
associated for a time with a body, is, according to Aquinas, capable of 
separate existence. And Aquinas postulated a whole scale of such 
‘*‘ separate forms,”? beginning with the human soul, passing through a 
whole hierarchy of angels and spirits (some of which guide the stars in 
their courses) and culminating in God, who is the “ Absolute Form.” 
By his doctrine that God had endowed nature with a certain amount 
of autonomy, Aquinas supported the tendency, initiated by Albertus 
Magnus, to allow philosophy and science (that is, “‘ natural ’’ knowledge) 
some measure of autonomy. This tendency was further encouraged by 
Aquinas’s theory of Knowledge. For whereas St. Augustine had treated 
all knowledge as the result of divine illumination, Aquinas regarded it as 
partly the product of images produced in the soul by external objects, 
and thus allowed some importance to the empirical study of natural 
phenomena. He held that material objects gua particular objects become 
known through the senses, but their “‘ forms ” become known through 
the intellect. 
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The Franciscan order showed great hostility to the Aristotelianism of 
the Dominicans. Their principal spokesmen, Duns Scotus (1265-1308) 
and William of Occam (d. 1349), repudiated any attempt to harmonize 
theology with philosophy, or faith with natural knowledge. What 1s 
true for natural knowledge (that is, for science and philosophy) may be 
quite false in theology, and theology is supreme. They repudiated the 
intellectualism of Aquinas, and laid stress on the will as the fundamental 
faculty of the soul. The good is placed above the true, and the good is 
whatever God has arbitrarily decreed. God has not decreed certain things 
because they are intrinsically good ; rather they are good only because He 
has decreed them. And it is man’s duty to obey God. Even so-called evil 
deeds are good if they are done in the service of God. As the decrees of 
God are made known by the Church, all that was thus claimed for God 
was really claimed for the Church, whose authority and power were 
supreme throughout the Middle Ages, and more or less effectively 
repressed all freedom of thought. 


Medieval Science 


The story of science in the Middle Ages is naturally very similar to 
that of philosophy. Such contributions as were made to the survival and 
development of science were due mainly to the Orientals, touched mostly 
by the spirit of the ancient Greeks. In the seventh century our system of 
numerals was discovered or invented in India. Its importance can hardly 
be exaggerated. About 900 it was adopted by the Arabs, who introduced 
it into Europe, where it first came into vogue about 1200. In the ninth 
century the Arabs also took in hand translations of the most important 
Greek works on science. In due course they had Arabic versions of the 
medical works of Galen, Euclid’s Elements of geometry, and Ptolemy’s 
astronomical masterpiece, known as Almagest, from the Arabic version. 
Acquaintance with these and other scientific treatises stimulated Moslem 
interest in science. Al Batani, in the latter part of the ninth century, 
carried on fruitful work in his observatory at Antioch, recalculating the 
precession of the equinoxes and preparing new astronomical tables ; and 
about a century later Ibn Yunus made important contributions to the 
study of solar and lunar eclipses. The Moslems built a number of observ- 
atories, including the one at Seville, which was the first European 
observatory. In medicine Rhazes of Baghdad (tenth century) and the 
philosopher Avicenna did work of distinction. Avicenna’s Canon was used 
as a textbook of medicine in various European Universities till late in the 
seventeenth century. In physics Ibn-al-Haithan (965-1020) carried out 
valuable experimental work in optics. Al Biruni (973-1048) determined 
the specific gravity of precious stones, and carried out various geodetic 
measurements. He and Omar Khayyam, the poet, also wrote treatises on 
mathematics. But of all the sciences chemistry perhaps owes most to the 
' Arabs. The best known of their chemists was Jabir, who is sometimes 
called the father of scientific chemistry. He lived in the eighth century 
most probably, but is sometimes identified with, and sometimes distin- 
guished from, a certain Geber, who may have lived later. His great merit 
was his insistence on actual observation, as distinguished from hearsay 
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and book-lore. He carried out many experiments in distillation, filtration, 
sublimation, and calcination. He gave careful accounts of these chemical 
processes, and appears to have been the first to notice that metals heated 
in an open vessel gain in weight. His name is especially associated with a 
new conception of metals, namely, that they are all the products of 
sulphur and mercury combined in different proportions, and that, inas- 
much as they have the same constituents, they can be transmuted one into 
another. In the subsequent history of medizeval chemistry these ideas 
played a great role. Transmutation of base metals into precious ones was 
a common quest ; and the “ principles ” of sulphur and mercury (to 
which, later on, salt was added) took their place beside the ‘“* four 
elements ” of earlier thought. Another famous Moslem chemist was the 
above-mentioned Rhazes. He was more systematic than Jabir, and made 
an attempt at an elaborate classification of chemical substances. First he 
classified them into the familiar three classes, animals, vegetables, 
minerals, and then subdivided each of these into a number of sub-classes. 
He also gave a full account of the apparatus needed in the study of 
chemistry. Like Jabir, he believed in transmutation. Apparently the 
philosopher Avicenna was one of the few medieval thinkers who rejected 
the possibility of transmuting metals. But there was a whole succession 
of Moslem chemists who were really scientific. The debt of subsequent 
European science to the Arabs is evidenced by the number of Arabic 
expressions which gained currency in other languages—alchemy, alembic, 
algebra, azure, elixir, zenith, zero, etc. It is also shown by the fact that 
when Roger Bacon commenced his crusade in favour of scientific research, 
he attached great importance to the study of Arabic and Hebrew, as well as 
Greek, as a means of access to the scientific knowledge already accumulated. 

Perhaps the chief stumbling-block in the way of medizval thought 
consisted of certain distortions of Platonic and Aristotelian doctrines. 
In his Timeus Plato had suggested that the great world (the macrocosm) 
is really alive, and that man is in some ways a small model of it (micro- 
cosm). This was developed in the Middle Ages into extravagant attempts 
to correlate parts of the great world (the planets, etc.) with parts of the 
microcosm (parts and organs of the human body). This ended in weird 
astrological and mystical fancies. Aristotle’s doctrine of “‘ forms” was 
similarly distorted or even more so. The Neo-Platonists and even some 
of the Aristotelians (see, e.g., the above account of St. Thomas Aquinas 
p. 18) identified the “ forms ” of things with their “ souls ” or “ spirits.” 
This encouraged the mystical treatment of ‘‘ forms ” as occult powers 
which might accomplish anything, and which could therefore be con- 
veniently resorted to to explain everything. In this way “ forms,” 
“ occult powers,” and “ principles ”? helped to build up a pseudo-science 
which stood in the way of genuine, empirical science. Much of the time 
and energy of the pioneers of modern science (see, e.g., Robert Boyle’s 
Sceptical Chymist) was taken up in exorcising these spirits. 


Transition 


Even the Middle Ages, however, had quite a number of searchers who 
were imbued with the true spirit of science. So far as Christendom is 
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concerned, the two most famous men of this type were Roger Bacon 
(c.I2I4—1292) and Leonardo da Vinci (1451-1519). Bacon appears to have 
obtained most of his ideas from Arabic, Greek, and Hebrew sources, but, 
though not entirely free from medizval fancies, caught the scientific 
spirit, and did his best to apply it himself and to persuade others to use 
the scientific methods of observation, experiment and verification, instead 
of relying on books and other authorities. His works were condemned by 
the general of the Franciscan order, to which he belonged. He therefore 
had little opportunity of exercising much influence. Da Vinci was a uni- 
versal genius, whose influence might have been great enough to inaugurate 
the modern revival of science about a century earlier than its actual 
commencement. But, for reasons not difficult to surmise, he refrained 
from publishing his scientific researches. 

The Renaissance and the Reformation, as such, afforded no direct help 
to the revival of either philosophy or science. The Renaissance, with its 
predominant interest in classical literature as such, gave no direct 
encouragement to a first-hand study of nature. Indeed, classical learning 
obtained such a hold on the Universities that these showed little love for 
science, and new societies (like the Royal Society, for example) had to be 
started for the encouragement of experimental science. Indirectly, how- 
ever, the Renaissance helped to shake Europe out of its authoritarian 
torpor by acquainting people with the freer, more naturalistic spirit of the 
classical age, which the invention of the printing press (1455) helped to 
propagate. As to the Reformation, the reformers were just as intolerant 
as the Catholic Church, if not more so. Indirectly, however, the squabbles 
of the Churches had the effect of turning some of the best minds away 
and setting them on the path of a quest after truth independently of the 
rival Churches and the authority which they all claimed. 

The most obvious feature of medieval thought was its subordination 
to authority—the authority of the Church, in the first instance, and of 
such books as the Church favoured. As the Church encouraged little 
interest in this world, and stood primarily for supernaturalism, it had 
helped to reinstate something very like the mythological age which had 
preceded the birth of science and philosophy. The revival of science which 
marked the beginning of the modern period was concurrent with the 
revival of naturalism and the gradual repression of supernaturalism. The 
growth ofinterest in natural phenomena as such, and of the habit of 
direct observation of them, instead of accepting the accounts of authori- 
ties, was slow. Still, the idea was on the march. Some of the milestones 
may be indicated as follows. Lorenzo Valla (1408-1457) openly attacked 
Scholasticism for its interest in words instead of in things. Nicolaus 
Cusanus (1401-1464) showed scientific leanings, and openly accepted the 
view that the earth is spherical and rotates about its axis. The voyages of 
discovery in the fifteenth and sixteenth centuries (Columbus, Vasco da 
- Gama, Magalhaes) helped to spread this view, and widened people’s out- 
look. Paracelsus (1493-1541) and Van Helmont (1577-1644) denounced 
authority and book-lore in the study of nature. Telesio (1508-1588) 
founded an academy in Naples for the empirical study of natural 
phenomena. The martyrdom of Servetus in 1553, and of Giordano Bruno 
in 1600, helped to make manifest the hostility of the Churches (Reformed 
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as well as Catholic) towards the naturalist spirit of science. Montaigne 
(1533-1592) and Sanchez (1562-1632) met dogmatism with scepticism, 
and advanced the cause of toleration. Francis Bacon (1561-1626) summed 
up all the faults of medizvalism. His persuasive pen and important 
position did much to prepare the way for the new scientific age, of which 
he proclaimed himself the herald. But most effective of all was probably 
the work of Copernicus (1473-1543). Slowly but steadily his book On the 
Revolution of the Celestial Orbits (1543) induced thoughtful people to 
abandon the geocentric theory of the universe. And when the earth was 
once relegated from the position of cosmic centre to that of a minor planet 
of the sun, it was felt to be impossible to continue to regard man as the 
crown of creation, or as the hero of the whole cosmic drama ; so Church 
mythology was shaken to its foundations. In a more modest, yet positive 
and valuable, manner, Vesalius (1515-1564) likewise contributed to the 
new birth of science. His book on The Structure of the Human Body 
(published in the same year as Copernicus’ revolutionary treatise) set a 
good example of a sober, objective study of man based on direct observa- 
tion, instead of on authorities, and refraining from all speculations about 
alleged correlations between the planets, etc., and the parts and organs of 
the body, between the macrocosm and the microcosm. Supernaturalism, 
the great enemy of science, was being steadily excluded from the study 
of natural phenomena. The spirit of modern science had arrived. 


MODERN TIMES 


The advance of science, in modern as in ancient times, meant an 
extension of the realm of natural knowledge and the steady repression of 
the claims of the supernatural. The work of science consists essentially 
in the discovery of order among the phenomena of nature. It seeks to 
formulate the laws inherent in natural events, and to account for them 
without recourse to whatever is merely magical or mysterious, mytho- 
logical or supernatural. But the human mind is so deeply attached to 
myth and wonder that some of the greatest pioneers of modern thought 
could not entirely emancipate themselves from the bonds of the super- 
natural, and their successors have repeatedly succumbed to its lures. 
Compromise between the two loyalties has been, and still is, rather 
common. And the commonest type of compromise resorted to consisted 
in being strictly scientific on weekdays and supernaturalist on Sundays, or 
scientific in writing on astronomy, physics, chemistry, etc., and super- 
naturalist when writing on philosophical and religious subjects. Still, not 
all suffered from such divided personality, and even those who did 
advanced, in spite of themselves, the great cause of natural knowledge. 


Seventeenth Century Science 


The most impressive movement with which modern thought began is 
probably to be found in that steady, irresistible, almost fate-like march of 
astronomy from Copernicus to Newton. The final outcome of this 
development was vastly to reduce the traditional differences between 
heaven and earth. On the one hand, the earth ceased to be regarded as the 
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central stage of the cosmic drama ; on the other hand, the celestial bodies, 
once conceived to be composed of a special kind of element (quintessence) 
and deified by many (even by Kepler !), were shown to be subject to the 
same material conditions (especially gravitation) as the earth. In the eyes 
of some people, at all events, all this tended to thrust the supernatural 
out of ken. Hence the stubborn resistance with which the Churches 
opposed the relentless march of the new astronomy with its implicit 
naturalism. 

Galileo (1564-1642) probably deserves the chief credit for the great 
step forward in the emancipation of science from mystification. Copernicus 
died soon after his book was printed, and the book itself was put on the 
Index. But for Galileo’s whole-hearted (if slightly disguised) champion- 
ship of the Copernican theory, its day would have been long delayed. 
His own important discoveries added enormously to the momentum of 
the whole movement. His telescope revealed the earthy appearance of the 
moon with its mountains and valleys, and the spots on the sun, thus 
shattering traditional beliefs in the perfection of celestial bodies. His 
observation of Jupiter and its satellites furnished a striking parallel to the 
solar system as represented by the Copernican theory. Moreover, by his 
conception of inertia he succeeded in explaining away most of the diffi- 
culties which appeared to stand in the way of the Copernican theory. 

Tycho Brahe (1546-1601) had in the meantime made the most impor- 
tant advance in the accuracy and number of his astronomical observa- 
tions. His work set a most valuable example of ingenuity in the 
construction of scientific instruments, of patient devotion to the closest 
and continuous observation of phenomena, and admirable restraint in 
letting speculation wait for an adequate accumulation of data. By way of 
compromise between the heliocentric and geocentric theories he suggested 
the possibility that the sun and the moon move round the earth, while the 
other planets move around the sun. This view may have served as a half- 
way house for some people, until they could go all the way. 

Kepler (1571-1630) offers a remarkable instance of a mathematical 
enthusiast and mystic converted gradually into a sober scientist. 
Embracing the heliocentric theory he went into ecstasies about the Sun, 
calling it God the Father. And he was almost beside himself when he 
thought he had discovered a correlation between the orbits of the planets 
and the five regular solids—a correlation to which he at first ascribed 
great mystical significance. But persistent work in science sobered him, 
and led him to such important real discoveries as made him the immediate 
forerunner of Newton. Kepler was acting as Tycho Brahe’s assistant when 
Tycho died. Kepler received Tycho’s vast collection of data, and set about 
the task of interpreting them. The main result of his life’s labours con- 
sisted in the formulation of the famous three Laws of Kepler. They are 
the following. (1) The planets move in elliptic orbits having the sun in 
one focus. (2) A planet moves not uniformly but in such a way that the 
straight line joining its centre to that of the sun (the radius vector) sweeps 
out in its orbit equal areas in equal times. (3) The squares of the times 
which the several planets take to complete their orbits are proportional 
to the cubes of their mean distances from the sun. Kepler not only dealt 
with the geometrical and temporal aspects of planetary motion, but for 
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the first time in the history of human thought he attempted to give an 
account of the mechanics of the movements of the planets. Influenced 
by the work of Gilbert on magnetism, and his proof that the earth is a 
huge magnet, Kepler suggested that the sun emits lines of magnetic force 
which act tangentially on the planets and keep them moving in their 
elliptic orbits. 

What with Galileo’s three laws of motion and other discoveries, 
Kepler’s three laws of planetary movement and Descartes’ new mathe- 
matical methods (Analytical Geometry), the materials were prepared for 
the first great synthesis of physical phenomena. For the time being all 
these discoveries, important as they were, seemed to be entirely dis- 
connected, and to have no obvious bearing on one another. It needed the 
penetrating eyes of a synoptic genius to see the single system of which 
they all formed so many aspects. Fortunately for the history of science 
the hour produced the man. 

Newton (1642-1727) was born in the year in which Galileo died, and 
was the first to appreciate fully the significance of Galileo’s three laws of 
motion, which in due course gained universal acceptance in the formula- 
tions which Newton gave them. Now the chief novelty of the new 
astronomy was the attempt to explain the mechanics of planetary move- 
ment, all the astronomers up to the time of Kepler having confined their 
attention to the geometry (that is, the precise shape of the orbits) of the 
motions of the planets. Of course even as regards this geometrical prob- 
lem, Kepler’s laws marked an advance of the utmost importance, but his 
attempt at a planetary mechanics, though a hopeless failure, was an 
entirely new departure. His example in this respect was followed by 
Descartes, who suggested the rival hypothesis of vortices, or enormous 
whirlpools, for the conveyance of the planets along their orbits. Now 
Newton was greatly drawn by the mechanical problems of astronomy, 
but his firm grasp of Galileo’s first law of motion (namely, if no force acts 
on a body in motion, it continues to move uniformly in a straight line) 
convinced him that Kepler was on the wrong track, because he assumed 
that some force was required to maintain a body in motion, whereas 
Galileo had shown that force was only necessary to change its motion. 
What really needed explanation was not the continued motion of the 
planets, but only their deviation from a straight path. What causes the 
curvature of the orbits ? Newton concluded that there must be some 
centripetal force which pulls the planets towards the sun. Such a centri- 
petal force would account for the transformation of an initial straight path 
into a curved one. Now the intensity of a force emanating from a centre 
would naturally vary inversely with the square of the distance from the 
centre, because the force radiates or gets dissipated into larger and larger 
spheres, and the surface of a sphere varies with the square of its radius. 
But, as Newton showed, movement in an elliptic orbit implies an inverse 
square law. Thus the assumption of a centripetal force situated in the sun 
would account for the elliptical orbit of the planets, which Kepler’s first 
law formulated merely as a brute fact. The same assumption, moreover, 
would account also for Kepler’s second and third laws. The next thing to 
ascertain, if possible, was the nature of this centripetal force. According 
to the familiar legend, which ought to be true if it is not, it occurred to 
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Newton, while he was watching the fall of an apple, that the force which 
pulls the moon towards the earth, and the earth and the other planets 
towards the sun, might be the same force as that which pulls the apple to 
the ground, namely, gravity. And his calculations eventually led him to 
formulate the Universal Principle of Gravitation, namely, that every 
particle of matter attracts every other particle of matter with a force 
varying directly as the mass and inversely as the square of the distance. 

The Law of Gravitation was the most comprehensive discovery that 
had yet been made, and retained its hold for several centuries. In one 
grand generalization it embraced ali the physical phenomena of the 
universe, explaining such diverse phenomena as the fall of an apple, the 
movements of the tides, the shape of the earth, the motion of the moon 
round the earth, of the Medicean stars round Jupiter, of the earth, 
Jupiter and the other planets round the sun, and even the apparently 
erratic movements of comets, etc. Naturalism had achieved a great 
triumph, and repudiated the necessity of drawing any hard and fast line 
between terrestrial and celestial phenomena. 

Although the astronomical advance of the seventeenth century almost 
overshadows all its other scientific discoveries, it made, of course, other 
important contributions to science. At least some of these must be 
indicated here. 

In one form or another the atomic theory was revived. Descartes, indeed, 
had a theory of infinitely divisible matter not inherently mobile, which 
was very different from the atomic theory of the ancients. But Gassendi 
(1592-1655), Boyle (1627-1691), and Newton embraced the old atomic 
theory in its essentials, with the metaphysical reservation that the atoms 
were created by God and endowed by Him with motion and their other 
properties. For the time being the main significance of this “‘corpuscu- 
larian philosophy,”’ as Boyle called it, lay in the fact that it helped to 
displace the traditional ‘‘ four elements ” and “‘ three principles ”’ (tria 
prima) and the “‘ forms ”’ and “ occult qualities ’? which obstructed the 
path of scientific chemistry. Boyle, indeed, confessed that he could not 
see ‘‘ how from matter, barely put in motion, and then left to itself, there 
could emerge such curious fabricks as the bodies of men and perfect 
animals, and such yet more admirably contrived parcels of matter as the 
seeds of living creatures.’”? He therefore assumed an “ architectonick 
principle or power ”’ to account for it. The problems of vitalism and bio- 
chemistry, however, did not become urgent for a long while yet. And in 
the meantime inorganic chemistry could advance unimpeded. 

So far as biology was concerned, the most important contribution of 
the seventeenth century was Harvey’s discovery and experimental proof 
of the circulation of the blood. Descartes, indeed, attempted to treat the 
lower animals and even the human body as automata, and to describe all 
their physical activities mechanically. But his adherence to Galen’s doc- 
trine of animal and vital spirits, with their somewhat ambiguous position 
- between physical and mental entities, seemed to open a back door for 
occult or quasi-occult influences. Harvey’s discovery of the circulation of 
_the blood, and his account of it in more or less purely mechanical terms, 
helped to put biology on a naturalistic basis, 

In physics the most important discoveries related to optics. Snell 
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discovered his law of refraction in 1621. Descartes tried to explain all the 
phenomena of light on the analogy of the mechanics of moving particles. 
Roemer discovered the velocity of light in 1676. Newton made his classical 
experiments on the composite character of white light. And Huygens 
formulated the undulatory theory of light, which was destined to have 
such far-reaching consequences in the nineteenth century. 

But perhaps most promising, in some ways, were certain important 
aids which the seventeenth century created for the subsequent advance of 
science. First of all there were certain advances in mathematics—the most 
potent intellectual tool of science. Napier invented logarithms. Descartes 
invented Analytic Geometry. Pascal (1623-1662) formulated the mathe- 
matical theory of Probability. Lastly, Leibniz and Newton invented the 
Infinitesimal Calculus, which provided the basis for nearly all subsequent 
discoveries in mathematics. Next to the -intellectual tools must be 
mentioned the invention of certain material instruments which rendered 
possible that fruitful observation and experiment, and that accurate 
measurement of phenomena, on which science is based. The telescope 
was invented by a Dutch spectacle-maker at the beginning of the seven- 
teenth century. Its adjunct, the micrometer, was constructed by Gascoigne 
about 1639. The microscope was invented about the same time. Guericke 
(1602-1686) invented and Boyle improved the air-pump. The ther- 
mometer was invented by Galileo, and improved by the members of the 
Accademia del Cimento, who introduced the method of hermetically 
sealing it, and by Renaldini, who in 1694 showed how the melting point 
of ice and the boiling point of water might be used as fixed points for a 
thermometric scale. Torricelli (1608-1647) invented the barometer in 
1643, and Pascal demonstrated its accuracy, and so laid the ghost of the 
old superstition about nature’s abhorrence of a vacuum, by which the 
action of pumps used to be explained. Huygens invented the pendulum 
clock. Finally, mention must also be made of the foundation of various 
academies which were formed for the express purpose of promoting 
scientific research. Rome had the Accademia dei Lincei. In Florence 
the Accademia del Cimento was founded in 1651. The Royal Society of 
London received its charter in 1662, though its beginnings go back to 
1645. And the French Académie des Sciences was founded in 1666. 


Seventeenth Century Philosophy 


The differentiation between science and philosophy came into vogue 
only gradually, and largely in consequence of Newton’s distinction 
between scientific inferences drawn direct from observations and meta- 
physical ‘‘ hypotheses ” which went beyond, and in which he declined to 
indulge in his capacity of astronomer and physicist. In the seventeenth 
century the line between science and philosophy was still very fluid, 
though there was a tendency to mark off the sciences as “‘ natural ” 
philosophy from the rest of philosophic thought. If it is not altogether 
easy to draw the line between medieval and modern science, it is even less 
easy to draw the line between medieval and modern philosophy, using 
the term philosophy in the later and more restricted sense of the term 
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(i.e. as exclusive of the sciences). But we may begin with Descartes, 
whose philosophy, though Scholastic in many respects, marked a new 
departure in some ways. 

Descartes (1596-1650), like others before him, was keenly dissatisfied 
with the state of knowledge in his time. The only study which appeared 
to him well-founded was mathematics. This, he thought, was due to the 
method employed in mathematics, which sets out from clear ideas 
(axioms, definitions, postulates) and proceeds deductively to indubitable 
results. So he wanted to introduce the mathematical method into philo- 
sophy. For this he needed first of all a sure starting point. To find this he 
resorted to St. Augustine’s “‘ methodical doubt,” and, like him, found 
that though he might doubt everything else he could not doubt the reality 
of his own doubt. “ I think, therefore I am.’’ Now, why is this accepted 
as certain ? Because it is ‘‘ clear and distinct.”’ If so, he gets the general 
principle that ‘‘ whatever I apprehend very clearly and distinctly is true.” 
And among such clear and distinct, and therefore true, ideas he includes 
those of God, the axioms of geometry, and such “ eternal truths ” as 
that “ nothing can result from nothing.’’ Nevertheless Descartes found it 
desirable to prove the existence of God ; and for this purpose he drew 
mainly on the arguments of St. Anselm and Campanella. Next, relying 
on the veracity of God, whose perfection would refrain Him from de- 
ception, Descartes accepts the reality of the world of experience in so far 
as this is very clear and distinct. This world is the creation of God, and is 
entirely dependent on Him also for its continuance. The created world 
consists of two main classes of things, namely, bodies (or ‘“‘ extended 
things ’?) and minds (or ‘thinking things”’). Like St. Augustine, 
Descartes regarded bodies and minds (or souls) as so utterly different 
that there can be no interaction between them. The union of body and 
soul in man is just a miracle. With the miraculous aid of God the soul can 
direct, though not produce, the movements of the body. This super- 
‘naturalist strain in Descartes’ philosophy soon developed into ‘‘ Oc- 
casionalism,”’ that is, the doctrine that body and soul exercise no influ- 
ence whatever on each other, but that any change in either serves as an 
occasion for divine intervention to produce a corresponding change in the 
other. In his scientific work Descartes followed the mechanistic lead of 
Galileo. He even tried to explain animal organisms (including the human 
body) as mere automata or machines. His most original and valuable dis- 
covery was that of Analytic Geometry. 

Hobbes (1588-1679) was strongly opposed to supernaturalism. He at- 
tempted to apply to the whole world of reality the kind of mechanistic ex- 
planations which Galileo and Descartes had applied to physical phenom- 
ena only. His naturalism thus assumed the extreme form of materialism. 
According to it matter and motion are the sole ultimate realities, and ac- 
count for everything, even for human knowledge. For all knowledge is 
derived from sensations, and all sensations are produced by the pressure 
- of matter on the sense organs. In fact sensations and even thoughts are 
only certain kinds of motion, and mind (or soul) is matter. All things, 
moreover, are characterized by the same fundamental tendency, namely, 
the tendency to persist in their present condition, whether of motion or of 
rest. Hobbes did not deny the existence of God as first cause, but he 
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maintained that man “ cannot have any idea of him.’’ Hobbes’ main in- 
fluence lay in the realm of moral and political philosophy, and even there 
it showed itself chiefly by provoking opposition. 

Spinoza (1632~1677) was the first modern to give complete expression 
to the naturalism and rationalism with which modern thought reacted 
against the supernaturalism and dogmatism of the Middle Ages. He 
vindicated the autonomy of reason against every kind of authority, in- 
sisting that even the Scriptures must be submitted to the same kind of 
examination as any other historical documents. Now the characteristic 
function of reason is to discover the systematic connections between 
things. It is therefore opposed to any supernatural incursions which tend 
to break up the systematic interconnections between natural events. 
Hence we find in Spinoza rationalism and naturalism going hand in hand. 
But his naturalism is very different from the naturalism of Hobbes. In 
Nature, as he conceives it, there is room for the mental (or spiritual) as 
well as the material, and for the divine as well as the human and sub- 
human. In fact, for Spinoza Nature (or the cosmic system) and God are 
the same. The All is God, and God is All. Let us glance at the ground 
and structure of Spinoza’s pantheism. 

Every finite object or event is dependent on innumerable others, which 
ramify in all directions, and are each of them similarly dependent on in- 
numerable others. But a world consisting solely of such contingent objects 
and events would be unintelligible. There must be some self-dependent 
reality (or “‘ Substance ””) which sustains all the dependent things and 
events. But this self-existing ‘‘ Substance ”’ need not be sought in an ex- 
ternal creator ; the cosmic system (or Nature) in its entirety may satisfy 
this quest for God. Scientifically, this view avoids the unnecessary mul- 
tiplication of entities, and the problem of creation from nothing. Nature 
or God is thus conceived as all-comprehensive, infinite or perfect, so that 
there is nothing outside the cosmic system, nothing supernatural. Nature, 
moreover, is not static but dynamic, exercising all existing forms of 
energy. Each ultimate kind of energy is described as an Attribute of God. 
Man only knows of two such ultimate attributes, namely, extension and 
thought, that is, physical energy and mind energy. But there may bean 
infinity of others. All material bodies and physical events are “‘ modes ” 
(that is, modifications or states) of the attribute extension, and all minds 
and mental experiences are modes of the attribute thought. ‘The apparent 
interaction between body and mind arises from their being concomitant 
modes of the constitutive attributes of the one ultimate reality. The vari- 
ous finite modes are not illusions, but real while they last ; and even when 
they pass away they do not utterly disappear, for the One remains in 
which the many change and change again. Spinoza is so opposed to an- 
thropomorphism and its abuses that he declines to describe God as a 
Person ; but only because He is so much more than we can understand by 
a person. God, as Spinoza conceived Him, is super-personal, but not less 
worthy of iove for that, as is clear from Spinoza’s life and character. In 
fact Spinoza’s philosophy culminates in “ the intellectual love of God,”’ 
which is the fruit of that highest intuition to which man attains when, 
after an adequate discipline of intelligence and character, he arrives at a 
synoptic vision of the One and All. 
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Leibniz (1646-1716) formulated a philosophy of Monadism. He held 
that so-called material objects, and even space, have no objective reality, 
but are mere appearances within the experiences of minds. Minds (souls 
or spirits) are the only realities. They are of all degrees of development, 
some having but a very low kind of consciousness or sub-consciousness, 
a kind of chronic somnolence, others are in a somewhat higher dream- 
state, yet others are wide awake and have clear thoughts, while God (‘‘ the 
monad of monads ’”’) enjoys the most intense and most active conscious- 
ness. The monads are infinite in number and infinite in gradation, no 
two monads being exactly alike. Moreover, each monad is self-contained 
and is not affected by the others, except only by God who has created 
them by a kind of emanation. The appearance of interaction between 
different monads is due to a “‘ pre-established harmony.”’ God, in other 
words, has so made them that they all act in harmony. It is as if He had 
set a number of clocks to keep time together. The whole outlook bears the 
impress of supernaturalism. Yet in dealing with so-called physical phe- 
nomena Leibniz sought mechanical explanations, though he tried to re- 
instate also teleological explanations by treating mechanism as an instru- 
ment of teleology. The ultimate motive which prompted this idealistic 
monadology was the anxiety to justify the belief in the ultimate reality 
and permanence of individual souls. 

Locke (1632-1704) attempted to divert philosophy from ambitious 
cosmic speculations to the study of the nature and limits of human know- 
ledge. He was wont to discuss religious problems with certain friends of 
his, but the discussions seemed fruitless. It then occurred to him “ that 
before we set ourselves upon inquiries of that nature, it was necessary to 
examine our own abilities, and see what objects our understandings were 
or were not fitted to deal with.”’ For by “‘ extending their inquiries beyond 
their capacities ” people “‘ raise questions and multiply disputes, which 
...only... increase their doubts.”? The main results of his examination 
of the human understanding may be briefly summarized as follows. Our 
understanding is dependent on sensations. It can reflect on these, and 
combine them into more complex wholes, but it cannot add to them. Now 
sensations are at best only appearances or copies of the primary qualities 
of things (extension, shape, solidity, number, motion). Sensations of 
secondary qualities (colour, smell, sound, taste) are merely subjective 
effects produced in us by primary qualities, and are not copies of any- 
thing objective. Our ideas of substances (bodies and souls) are vague, and 
cannot be justified by sense-experience. Hence it is impossible to say 
whether the soul is a spiritual substance, or a material substance en- 
dowed with the capacity to think. In fact, man does not know the “ real 
essence ” of anything, and is strictly limited to his experience. Each man 
can only be sure of his own existence, by intuition, and of the existence of 
God as the cause of man’s existence. So, three years after the publication 
of Newton’s Principia, Locke’s Essay (1690) considered “a science of 
_ physical bodies as out of our reach”’ (beyond merely empirical limits), 
while regarding mathematics and ethics as real sciences because they are 
only concerned with ideas. 

The five seventeenth-century systems of philosophy outlined above 
may be said to have provided the broad foundations for all, or nearly all, 
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the philosophies which appeared during the two centuries and more that 
have elapsed since then. 


Eighteenth Century Philosophy 


Berkeley (1685-1753) formulated’ an idealistic philosophy to counter 
the materialistic tendencies of his age. The progress of mechanics in the 
seventeenth century had been so striking that thinkers naturally at- 
tempted to extend mechanistic modes of explanation (that is, explana- 
tions in terms of matter and motion) in all directions. The materialistic 
philosophy of Hobbes was a supreme example of this tendency; and 
Hobbes did not stand alone. Good Bishop Berkeley tried to refute the 
whole movement by disproving the reality of matter, in favour of spirits 
and ideas. Taking Locke’s Essay for his text, Berkeley maintained that 
our ideas or sensations of primary qualities, as well as those of secondary 
qualities, cannot be “ copies ”? of anything objective, but are mental ex- 
periences, and nothing else. Ideas can only resemble ideas, not material 
objects or their qualities. It is therefore unwarranted and superfluous 
to assume the existence of material bodies at all. Our ideas themselves, 
and not the alleged material things beyond them, are the real objects of 
knowledge. “ All the choir of heaven and furniture of earth . . . have not 
any substance without the mind; . . . their being is to be perceived or 
known.”? When they are not perceived by man, then “ they must either 
have no existence at all, or else subsist in the mind of some Eternal 
Spirit.” But how is it that material bodies appear to produce certain 
effects with such regularity, if they are only ideas ? Berkeley explains this 
as the result of “an arbitrary connection instituted by the Author of 
Nature ” between the corresponding ideas. The only realities, then, are 
God, other spirits or souls created by Him, and the various ideas or ex- 
periences which He has ordained to be apprehended in certain regular 
sequences. 

Hume (1711-1776) maintained that the line of argument pursued by 
Locke and Berkeley ends in scepticism. Berkeley had argued that, on 
Locke’s own showing, there is not enough evidence for assuming the 
reality of material substances or material causation, though he insisted on 
the reality of spirits (or souls) and spiritual agency. Hume maintained 
that Berkeley’s arguments against the former were just as valid against 
the latter. He repudiated Berkeley’s contention that each man has an in- 
tuition of his own soul or self. “‘ For my part when I enter most intimately 
into what I call myself, I always stumble on some particular perception or 
other. . . . I never catch myself.” All that seems to be real is a miscel- 
laneous multitude of disconnected impressions and ideas, to which 
habitual association gives the appearance of causally connected events, 
while our mistaking of similar impressions for identical ones gives them 
the appearance of enduring substances. The flux of changing experiences 
is all that is sure. Even mathematics is not certain. The most that can be 
Claimed for anything is probability. Hume himself found his conclusions 
baffling, but he pleaded “‘ the privilege of the sceptic.” | 

Kant (1724-1804) attempted to bridge the chasm between ideas and 
the external world in which Hume’s philosophy ended. This divorce 
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between the subjective and the objective was the natural result of the 
line of thought pursued by Descartes, Leibniz, Locke, and Berkeley. 
But Kant had too much respect for the achievements of science to dis- 
miss their claims in the manner proposed by the scepticism of Hume. 
And his defence of the sciences took the form of a comparatively new 
method, the so-called “‘ transcendental,’’ which was a striking develop- 
ment of the older doctrines of ‘‘ common notions,” ‘“‘ eternal truths,” 
and “‘ innate ideas.”’ Kant conceived the objects of knowledge as the joint 
production of sense-materials, which are independent of the mind, and 
of certain forms and relations which the mind contributes. These forms 
of intuition (space and time) and relations or categories of thought (sub- 
stance and attribute, cause and effect, etc.) are @ priori or ‘“‘ transcen- 
dental ”’ in the sense that they are not learned from experience, since 
experience itself would be impossible without them. On the other hand, 
the sense-material is a posteriori, that is, only given in experience, though 
it is given not as it is “‘ in itself’ but only as transformed by the a priori 
forms and categories. Human knowledge does not extend to “ things-in- 
themselves ”’ (or noumena) but only to their appearances (phenomena) as 
moulded in the way just indicated. The application of the a priori forms 
and categories to whatever falls within human experience is legitimate 
and, in fact, inevitable. But they must not be applied to whatever trans- 
cends such experience. God and future life, for instance, are beyond 
human experience, and consequently cannot be argued about at all— 
they can be neither proved nor disproved. But they may be believed in as 
a matter of faith based, not on theoretical, but on practical grounds. And 
it is on such practical considerations that Kant based the belief in the 
existence of God, freewill, and immortality. These are postulated by the 
unconditional claims of morality (the ‘‘ categorical imperative’), just 
as the reality of an objective world of some sort is postulated by the 
theoretical claims of science. 


‘Materialism 


In opposition to the idealism of Berkeley his countryman Toland 
(1670-1721) advocated the materialism of Hobbes. He insisted that 
matter was not the inert thing that Descartes had represented it to be, 
but an active substance or force. Matter is force, motion, life, and mind 
is one of its functions. Thought is a function of the brain, just as taste is 
a function of the tongue. Hartley (1704-1757) likewise embraced a mate- 
rialistic philosophy, and attempted to reduce psychology to physiology. 
Priestley (1733-1804) was perhaps the most important British materialist 
of the eighteenth century. He enumerated many plausible reasons in 
support of materialism (some of them actually drawn from the Bible), 
and argued that only on the assumption of God’s materiality can the 
Christian dogma of His omnipresence be maintained. In France materi- 
_ alism was stimulated unintentionally by Descartes. Descartes was a dualist 
and theist, in fact an orthodox Catholic, but his view that the lower 
animals are mere automata, and his account of how all the limbs can be 
set in motion by sense stimuli without the intervention of the soul, led 
La Mettrie and others to dispense with souls altogether, and to explain 
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all things mechanically. La Mettrie (1709-1751) insisted that man is not 
a privileged being, and that there are no ultimate differences between 
plants, animals, and men. They are all subject to the same laws, and re- 
present different stages of one evolutionary process. Other French 
materialists were Diderot (1731-1784), Helvetius (1715-1771), D’Alem- 
bert (1717-1783), D’Holbach (1723-1789) and Cabanis (1757-1808). 
To Cabanis are due some of the most familiar dicta of materialism. Body 
and soul are the same thing. Man is just a bundle of nerves. The brain 
secretes thought just as the liver secretes bile. All things, even the so- 
called mental and moral phenomena, follow from the laws and properties 
of matter. Phrenology was naturally an offspring of this kind of materi- 
alism. 


Eighteenth Century Science 


The progress of astronomy after Newton proceeded along two main 
lines, observational and mathematical. The most important work in 
observational astronomy in the eighteenth century is associated with the 
name of Herschel (1738-1822). In 1781 he discovered a new planet 
(Uranus) with two satellites beyond Saturn. Even more significant in 
some way was his discovery of 800 double stars, that is, pairs of stars 
revolving about each other according to the law of gravitation. This 
showed that the law held beyond the solar system. He also catalogued 
2,000 nebulae, which he conceived to represent different stages in the 
development of planetary systems. Moreover, by comparing the distribu- 
tion of stars in the heavens he concluded that our star-system is approxi- 
mately lens-shaped. Mention must also be made of Halley’s observation 
of comets and his determination of the periodicity of two of them. 
Equally important was his discovery that certain fixed stars were chang- 
ing their relative positions, and so were not really “ fixed.”? Mathema- 
tical astronomy was mainly concerned with the development of the im- 
plications of the laws of gravitation and motion. The chief problem was 
how to determine the relative motions of three or more mutually attract- 
ing bodies. Euler, D’Alembert, Clairaut, and Lagrange worked out this 
problem with special reference to lunar and planetary theory, and the 
results of their labours were systematized and rounded off by Laplace in 
his Celestial Mechanics (1799). Laplace showed that the solar system is 
stable, the mutual interferences of its parts never exceeding certain 
limits. Laplace also made the first scientific attempt to explain the 
origin of the solar system. According to his Nebular Hypothesis (1796) 
the planets have condensed from rings thrown off by a rotating and con- 
tracting mass of glowing gas. This hypothesis had to be abandoned a 
century later, but is still accepted as a true account of the condensation of 
single stars out of a nebula. 3 

In physics the eighteenth century made important contributions to the 
study of heat, sound, magnetism and electricity. Black’s experimental 
work in heat led him to the discovery of specific heat and of latent heat, 
the latter of which was an important factor in Watt’s discoveries in steam 
engineering. Rumford’s experiments succeeded in establishing the hypo- 
thesis that heat is a mode of motion, not a kind of stuff like phlogiston 
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with its ambiguous “ levity.” In the study of sound Hawksbee, in 1705, 
first proved experimentally the dependence of sound on air, while Chladni 
(1756-1827) brought the study nearly to its present level. In the study 
of magnetism and electricity eighteenth century scientists made amends 
for the comparative neglect into which it had fallen since the days of 
Gilbert. A beginning was made by Hawksbee and the work was carried 
on by numerous investigators including Franklin, who established the 
electrical character of lightning, and Galvani and Volta, whose names 
have become household words through the “ galvanic ” battery, ‘‘ gal- 
vanism,”’ the “‘ voltaic pile ” and “‘ voltage,” etc. 

In chemistry the eighteenth century is chiefly noteworthy for the first 
systematisation of the science, for a number of positive discoveries, and 
the disproof of several long-established errors. The century commenced 
rather unpromisingly with the phlogiston theory of Stahl (1660-1734). 
This was a glorified form of the old belief that in combustion a special 
kind of fire-matter (phlogiston) was given off. Thus, e.g., when a metal 
was changed into a calx by heating, this was taken to show that the 
original metal consisted of the calx and the phlogiston, and that the latter 
was given off during the combustion. This hypothesis helped to bring 
some order into the chaos of many chemical details, but came into con- 
flict with others. For instance, it had been observed already by an Arab 
chemist of the eleventh century that when a metal is calcined in the air it 
gains in weight. The supporters of the phlogiston theory met the case by 
saying that the phlogiston has levity instead of gravity, buoyancy instead 
of weight, and so its combination with the calx of a metal makes the metal 
lighter than is the calx by itself. Several discoveries, however, soon 
helped to disprove this old fancy (originally based on the obvious upward 
tendency of flame), though the discoverers did not always see the 
significance of them in this connection. Black (1728-1799) showed that 
when chalk is changed into quicklime it gives off a gas different from air. 
This led to the search for other gases. Priestley (1733-1804) and Scheele 
(1742-1786) discovered independently the gas subsequently called 
oxygen. ‘The gas was obtained by heating calx of mercury. This discovery 
led Lavoisier (1743-1794) to the correct interpretation of calcination. 
He showed that in combustion the combustible matter combines with 
oxygen, which is one of the gases constituting air. Thus the calx of, say, 
a metal contains more than the metal did, and that is why it is heavier. 
The phlogiston theory was therefore disproved. Incidentally, it was also 
shown that air is not an element. Water too was shown to be a compound 
when Cavendish (1731-1810) discovered hydrogen and, by synthesizing 
it with oxygen, produced water. The principal honours of eighteenth- 
century chemistry go to Lavoisier, who extended and systematized all the 
good chemical work done up to his time. He gave vogue to Boyle’s stricter 
use of the term ‘“‘ element,” introduced a more scientific system of 
chemical names, set an example of the use of chemical equations, and vir- 
- tually formulated the principle of conservation of matter when he pos- 
tulated that “‘ in every operation there exists an equal quantity of matter 
before and after the operation.’’ The execution of Lavoisier by the leaders 
of the French Revolution was an irreparable loss to chemistry, and a 
warning that fanaticism is not the monopoly of religion. 


| BK 33 


The biology of the eighteenth century was mainly preparatory for the 
century of evolution. But a great deal was attempted and something was 
accomplished in descriptive biology, systematic biology, and in more 
speculative biology. In his Natural History Buffon (1707-1788) gave the 
most elaborate account known up to his time of the life, habits, geo- 
graphical distribution of animals, and of the climatic and other conditions 
in which they lived. This work did much to make the study of natural 
history popular. Scientifically Linnzus (1707-1778) was more important 
than Buffon, for he did much to systematize biology, by introducing 
an improved classification of plants and an improved system of names, 
which are still useful for purposes of identification. The Linnzan system 
of classification is known as the Sex System. It was still rather artificial, . 
but, in conjunction with the work of Jussieu and others, it prepared the 
ground for a natural classification based on kinship. The ancient belief in 
spontaneous generation of animals was still very common, but the ex- 
periments of Spallanzani (1729-1799) helped to discredit it, and moreover 
set an example of accurate experimentation in connection with this kind 
of problem. Of special importance to the future of biology was the in- 
troduction of the comparative method, which led gradually to the accumu- 
lation of the kind of evidence on which the theory of evolution was even- 
tually based. In this connection Buffon’s Natural History and Goethe’s 
Metamorphosis of Plants may be specially credited with the populariza- 
tion of the general idea of evolution. Intimately connected with the evolu- 
tionary ideas in biology was the new interest that was directed to the 
study of fossils, and of geology in general. In his Theory of the Earth 
(1788), Hutton (1726-1797) laid the foundations of scientific geology. In 
the sphere of applied biology the event of outstanding importance was the 
discovery of vaccination by Jenner (1749-1823), who thereby laid the 
foundations of preventive medicine. 


Nineteenth Century Philosophy 


Idealism. Although Kant himself had uttered a warning against 
speculation about the thing-in-itself, or Absolute, yet his writings con- 
tained suggestions which stimulated a number of thinkers to devote them- 
selves just to that “ forbidden fruit.’ The best known of these thinkers 
were Fichte, Schelling, and Hegel. 

Fichte (1765-1814) maintained that even the thing-in-itself is the pro- 
duct of the mind. The whole of experience, not its form only, is 
generated by the “absolute self,’? in which individual minds parti- 
cipate. The “absolute self’ divides itself into a knowing self and a 
known object, because the moral growth of the self needs objects as 
obstacles to be surmounted by moral endeavour. For similar reasons the 
absolute self must divide into many selves, otherwise there would be no 
opportunity for the exercise of mutual duties. But the many selves are all 
expressions of one moral order, which is the absolute self or God. 

Schelling (1775-1854) attempted to rescue the reality of the physical 
world from the idealist tendency to explain it away as mere appearances 
or ideas. He regarded the beauty of the material world as a sufficient 
justification of its reality, and he conceived it to be an expression of the 
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Absolute just as mind is. This led to the view that the Absolute is 
neither mind nor matter though it expresses itself in both. Thus the 
Absolute reverted to the position of an unknown thing-in-itself. 

Hegel (1770-1831) rejected the idea of an unknown thing-in-itself or 
Absolute. Mind and physical Nature, he insisted, are the Absolute, not 
merely appearances or expressions of an otherwise unknown Absolute. 
Moreover, mind and matter are not two distinct realities but integral 
components of one process of self-revelation of the Absolute. Mind 
needs an objective world on which to exercise itself ; but this objective 
world is itself mental. ‘‘ The real is rational, and the rational is real.” 
Moreover, the development of reality proceeds like a dialectic. Some 
thought occurs (thesis). It is opposed by another thought (antithesis), 
which also proves to be inadequate. But a third harmonizes what is true 
in the first two (synthesis). Thus, for instance, “‘ becoming ” is such a 
synthesis of “‘ being ” and “‘ non-being.” The whole world is composed 
of such syntheses. And Hegel’s conception of the world-process as a 
rational dialectic gave a new impetus to the study of history, which came 
to be regarded as the unfolding of a divine drama. Unfortunately Hegel’s 
philosophy lent itself to opposite. applications. Young revolutionaries 
took for their motto one half of Hegel’s dictum, namely, “‘ the rational 
is real’? or is bound to become real; conservatives and reactionaries 
adopted the other half of the dictum, namely, “ the real is rational,” 
what is, is right. 

Fechner (1801-1887) regarded the universe as a society of souls, and 
God as the supreme all-embracing Soul. Inwardly all souls are mental, 
but outwardly they appear to each other as material bodies. And just as 
smaller bodies are included in larger bodies, and all bodies are included 
in physical nature, so some souls are included in others, and the soul of 
God embraces all other souls. Life and consciousness do not evolve out 
of the lifeless and the unconscious, rather these are degradations of the 
former by,a kind of secondary automatism. 

Lotze (1817-1881) propounded an idealistic pantheism. Ultimate 
reality is mental Substance. Material phenomena are appearances pro- 
duced by souls or spiritual monads (as Leibniz had maintained), but 
those monads Lotze (in opposition to Leibniz) regarded, not as inde- 
pendent substances, but as modes or states of God, who is the sole and 
infinite Substance. Mechanistic phenomena are appearances resulting 
from the uniform laws with which God carries out these immanent 
activities, which are nevertheless directed to divine ends. 


Voluntarism. Whereas the Idealists identified ultimate reality with 
thought or reason, other philosophers identified it with will. Already 
Descartes had given primacy to the will, and Kant had given some 
encouragement to this tendency by treating the highest truths as moral 
or practical postulates. The chief voluntarists were Schopenhauer, 
Hartmann, Nietzsche, and Wundt. 

Schopenhauer (1788-1860) identified ultimate reality with an irrational 
“ will-in-general,”’ or universal will. There are no individual things or 
wills. Individuality is mere illusion. For it depends on differences of 
time and place, which Kant had shown to be merely forms in which the 
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things-in-itself appears, not constituents of it. Moreover, the will is 
essentially evil, and can never be satisfied. Life is a welter of unsatisfied 
cravings, The best course is to see through the illusoriness of indivi- 
duality and the futility of the quest for satisfaction, and look upon life as 
if it were a work of art. Thus Schopenhauer’s pessimism ended in a kind 
of Buddhist self-renunciation. 

Hartmann (1842-1906) developed the voluntarism and pessimism of 
Schopenhauer into a “fhilosophy of the Unconscious.” Whereas 
Schopenhauer treated representation (or cognition) as a mere instrument 
of will, Hartmann puts them both on the same level. Together they 
constitute the “‘ unconscious ”? Absolute, which gradually differentiates 
into the two, becomes conscious, and realizes the tragedy of the will 
to live. By setting the two (will and representation) against each other 
(for instance, by devotion to such intellectual pursuits as those of the 
sciences), they may both be annihilated, and the evils of existence may 
be brought to an end. In this way mankind may redeem its ‘‘ unconscious ”’ 
God. 

Nietzsche (1844-1900) attempted a synthesis of Kant, Schopenhauer, 
and Darwin. The inference he drew from Kant’s theory of knowledge 
was that there is no such thing as knowledge, only fiction. Truth is not 
discovered, but created or invented. Beliefs, indeed, are not all alike. 
But the proper distinction is between those which are useful and those 
which are useless, not between those which are true and those which are 
false. Like Schopenhauer, Nietzsche identified ultimate reality with will, 
but he characterized this will as a “ will to power,’’ not merely as a 
** will to live.” “‘ The love of power is the demon of mankind.’ Like 
Schopenhauer, Nietzsche saw the world in sombre hues, but, instead of 
preaching an ideal of Buddhist acquiescence, he urged the gospel of 
energetic and dangerous living. Life is a kind of Greek drama in which 
the hero shows his mettle. The “‘ struggle for existence ”’ has the merit 
of bringing the superior men to the top. And Nietzsche looked forward 
to the coming of “ supermen > as the result of the “ survival of the 
fittest.’? The *‘ superman ” will surpass the existing human type as much 
as present-day man surpasses the ape. 

Wundt (1832-1921) also identified basic reality with will, but a will 
which is never entirely divorced from feeling and ideas. There are two 
grades of will, namely, impulsive and voluntary (or deliberate) will. 
Even impulsive will needs feeling directed toward an end, and therefore 
an idea, but not that conscious adoption of a motive which characterizes 
voluntary will. As all organisms have impulsive will, organic evolution is 
teleological, mechanism being invented by it as an instrument for its 
own ends. Wundt identified will with activity of every kind. Hence, not 
only attention but even thinking is identified with will. This led to 
William James’s doctrine of the “‘ will to believe.’ Like Kant, Wundt 
restricted human knowledge to experience. In so far as reason attempts 
to transcend experience, it can only posit “‘ ideals of faith.”” God is such 
an ideal conceived as the world-will. 


Materialism. The middle of the nineteenth century witnessed a revival 
of materialism, especially in scientific circles. This was largely a kind 
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of reaction against idealism and its rash incursions into the domain of 
science. The generation which witnessed the physical experiments of 
Mayer, Joule, and Helmholtz (who established the principle of conserva- 
tion of energy), the chemical researches of Liebig, and the microscopic 
investigations of Schwann (who showed the cell to be the unit of animal 
as well as of plant organisms) and of Schleiden (who rejected vitalism) 
had no patience with the romantic fancies of idealists, and their rejection 
of the reality of matter. Moreover, advances made in the technical arts, 
and the resulting improvements in industrial and economic conditions, 
helped to encourage a special interest in things material. So contact was 
renewed with the materialism of the preceding centuries. Moleschott 
(1822-1893) described the whole cycle of life in terms of matter and 
energy. “No sulphur, no thought.” Vogt (1817-1895) added to this 
dictum the one of Cabanis, that the brain secretes thought as the liver 
secretes bile. Biichner (1824-1899) was probably the most important of 
this group of thinkers. His book Force and Matter served for a long time 
as the armoury of materialism. He identified all force with motion, and 
regarded everything as produced by matter and motion. But, though he 
distinguished between matter and motion, he insisted that they are 
inseparable. Rejecting vitalism, he regarded life as generated spon- 
taneously out of matter under certain conditions, and that mental process 
is only “ a radiation through the cells of the grey substance of the brain 
of a motion set up by external stimuli.’’ Czolbe (1819-1873) condemned 
everything super-sensible as ‘‘ transcendental nonsense.”’ But he did not 
think that Buchner’s “ force and matter’? would explain everything. 
It was necessary to assume organic forces, mental elements, etc., as well 
as material atoms and motion. And he regarded the natural system as an 
harmonious and purposive whole. It is worth noting that all these 
materialist scientists and philosophers were filled with.enthusiasm for 
humanity and human progress. 


Positivism and Evolutionism. The whole trend of modern science was 
away from supernaturalism, and even those who were not satisfied with 
the philosophy of materialism had recourse to a philosophy which 
refrained from supernaturalism, and conceived the world as a naturalistic 
system of law and order. This usually entailed moderation in meta- 
physical speculation or a certain amount of agnosticism. Comte, Mill 
and Spencer are the chief representatives of this movement, which was 
influenced partly by the empiricism of Locke and partly by the critical 
philosophy of Kant. 

Comte (1798-1857) was the founder of what is known as Positivism. 
Like Kant he maintained that human knowledge is limited to pheno- 
mena, things-in-themselves being beyond our ken. It is therefore best 
for men to concentrate their efforts on the advancement of scientific 
knowledge and the amelioration of social conditions. Philosophers should 
relinquish the quest of what is unknowable (the Absolute, etc.), and take 
up the task of co-ordinating and systematizing the methods and results 
of the sciences. And religious devotion should be diverted from the 
fruitless service of an unknown God to the service of Humanity. In this 
way religion, instead of being a source of sectarianism and mutual 
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discord, will become a means of human solidarity. Such Catholicism 
without supernaturalism could only make very slow progress, as most 
people hanker after the supernatural. Mill (1806-1873) was also a 
positivist, though he was influenced by Locke rather than by Kant. His 
logic, his utilitarian ethics and his political economy were all worked out 
on positivist or empirical lines. 

Spencer (1820-1903) likewise confined human knowledge to pheno- 
mena, but admitted an “ unknown” ground of the phenomenal world. 
His fame rests mainly on his ambitious attempt to bring all things into 
one evolutionary scheme. The world, according to Spencer, began as 
an homogeneous something which may be called force or matter and 
motion, but whose inner nature is unknown. By its gradual differentiation 
there evolved first the heavenly bodies (more or less according to the 
nebular hypothesis of Laplace). The organic world then evolved out of 
the inorganic (on the lines of Lamarckian and Darwinian biology). 
Differentiation of structure and function in living bodies followed in 
due course, also division of labour in industry, and so forth. The total 
amount of energy in the universe remains always the same, it is only 
distributed variously. The evolutionary process was conceived by 
Spencer and others on mechanistic lines. Bergson’s “‘ creative evolution ” 
and Lloyd Morgan’s “ emergent evolution’? were intended to correct 
this mechanistic tendency, and to vindicate the spontaneity and origin- 
ality of cosmic processes. 


Nineteenth Century Science 


Astronomy continued its advance along the lines followed in the pre- 
ceding century, but with the assistance of new and powerful auxiliaries 
in photography. and spectroscopy. Refinements in lunar and planetary 
theory led to the discovery of the planet Neptune in 1846. The existence 
and the position of the new planet had been inferred independently by 
Adams and Leverrier from a mathematical analysis of the irregularities 
observed in the movement of Uranus, and so afforded a striking confir- 
mation of the principles of Newtonian astronomy. In observational 
astronomy Bessel’s detection of stellar parallax, in 1838, was an event of 
great significance. The failure to observe parallax (that is, a change in 
the apparent position of fixed stars corresponding to changes in the 
position of the earth in its orbit) had been one of the chief objections to 
the heliocentric theory of Aristarchus and Copernicus. In the eighteenth 
century Bradley sought parallax, but only observed the aberration of 
light (which results from the observer’s motion athwart the paths along 
which stellar rays reach him). Bessel’s observation of parallax was a 
direct confirmation of the heliocentric theory. The nineteenth century 
also witnessed a much more accurate determination of the sun’s distance 
from the earth than had been possible before. But the most remarkable 
novelty was the spectroscopic discovery of the chemical composition of 
the celestial bodies. The method used was briefly as follows. Each 
chemical element, when incandescent, emits a light which resolves by 
dispersion into a characteristic spectrum ; and whenever this spectrum 
is detected in the light from a star, the presence of this element may be 
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reasonably inferred. Moreover, the displacement of the spectral lines of 
a star proves that the star is in motion relatively to the observer. In this 
kind of way the combination of photography with spectroscopy has 
yielded much information about the velocities, temperatures, and evolu- 
tionary stages of stars; and in some cases even their distances and masses 
can be inferred. 

In the realm of pure mathematics the discovery of most general interest 
was that of non-Euclidean geometry. The principal workers in this field 
were Gauss, Bolyai, Lobatchevsky, and Riemann. It was shown that 
Euclid’s axioms of geometry were not the only possible ones, that sets of 
axioms can be formulated arbitrarily, and self-consistent geometries based 
on them; also that the space assumed in Euclidean geometry is only a 
special case of a more general type. Non-Euclidean geometries first 
assumed physical significance when it was found that the space-time 
continuum required by Einstein’s theory of gravitation is non-Euclidean. 

In physics Rumford’s ideas about heat were developed by Joule, who 
established the equivalence between the heat produced and the work or 
chemical energy expended in producing it. Helmholtz extended the 
principle of the mutual convertibility and conservation of heat and 
energy to the whole realm of nature, and in this form it became known 
as the First Law of Thermodynamics. Meanwhile Carnot had discovered 
that the working of a heat-engine involves the transfer of heat from a 
hot source to a colder sink. The ideas of Carnot had very important 
results. In the first place they led Lord Kelvin to the fruitful conception 
of an absolute scale of temperature. In the second place, in conjunction 
with Joule’s discovery, they led Clausius and Lord Kelvin to the formu- 
lation of the Second Law of Thermodynamics, namely, that heat cannot 
of itself pass from a colder to a hotter body. As every transfer of heat 
from a hotter to a colder body tends to equalize the temperature of the 
universe, it was inferred that the universe is tending to a state of uniform 
temperature, in which no heat will be available for work. Since this 
tendency is irreversible, it has been described by Eddington as the only 
physical criterion for distinguishing the future from the past. 

In the study of light, the nineteenth century opened with experiments 
by Young and Fresnel which favoured the undulatory theory formulated 
by Huygens. Fresnel, however, found it necessary to assume that light- 
waves are transverse, not longitudinal. This, in turn, involved the 
attribution of incompatible properties to the ether. But the work of 
Oersted, Ampére, Neumann, and Faraday in connection with electro- 
magnetism was preparing the way for Maxwell’s electromagnetic theory 
of light. The experimental results obtained by these physicists convinced 
Maxwell that electromagnetic charges do not act across empty space, 
but through a medium; and he succeeded in formulating equations 
expressing the fundamental electromagnetic laws in terms of the electrical 
and magnetic properties of any given medium. For insulating media 
(including most transparent media) these equations had a form charac- 
teristic of transverse wave-motion. Such electromagnetic waves were 
unknown then, but the equations showed that if they existed they would 
have a velocity nearly equal to that of light, would be transverse, and 
subject to reflection, refraction, and double refraction—just like light. 
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Maxwell accordingly suggested that light-waves may be electromagnetic 
waves of comparatively short wave-length. In course of time Hertz 
showed experimentally that such electromagnetic waves exist, and that 
they behave like light-waves. The unification of the two kinds of waves 
and of their two media was a great simplification, and prepared the way 
for a still greater simplification, namely, Einstein’s provisional unification 
of the phenomena of the electromagnetic and the gravitational fields as 
manifestations of the same structure of space. The upholders of the 
older mechanistic ideas are not quite reconciled to these newer views. 
The unitary electric charges which have to be assumed in connection 
with Maxwell’s electromagnetic fields are regarded by them as corpuscles 
rather than as wave-groups, and as favouring a quasi-Newtonian hypo- 
thesis of light as consisting of corpuscles having associated wave-trains. 
The discoveries of Galvani and Volta in current electricity were fully 
developed in the nineteenth century. The magnetic property of the 
current was discovered by Oersted in 1820, and its mathematical laws 
were investigated by Ampére, Faraday, Neumann, and Maxwell. Radio- 
telegraphy and the dynamo were the practical fruits of these researches. 
The chief quantitative laws of the electric circuit were determined by 
Ohm, Joule, and Weber. What is specially interesting, however, is the 
important rdle which electromagnetic theory played, and is still playing, 
outside its special domain. This has already been noted in connection 
with the theories of light described above. Something similar will be 
observed in connection with chemistry. For it was soon discovered that 
electric current has chemical properties which help to analyse chemical 
compounds into their elements. In this way Davy discovered a number 
of new metals. Faraday ascertained the quantitative laws governing 
electrolytic decomposition. He also suggested a theory of electrolysis, 
which was developed by Clausius and Arrhenius, to the effect that a 
certain percentage of the molecules of the dissolved salt are dissociated, 
by the mere process of solution, into oppositely charged particles which 
the subsequent application of an electric field impels in opposite direc- 
tions. At the electrodes they lose their charges and so maintain the flow 
of current. ‘ 
Chemistry at the beginning of the nineteenth century was mainly con- 
cerned with the exploitation of the atomic theory in the service of the 
special problems of chemical science. A first attempt in this direction had 
already been made in 1789 by W. Higgins, but it made no impression. 
A real advance was first made by Dalton (1766-1844) early in the nine- 
teenth century.-He held that each kind of elementary substance consists 
of a special kind of atoms, that each kind of atom has a characteristic 
weight, and that chemical combination takes place always between 
simple numbers of atoms. Assuming that in a combination of two ele- 
ments there is one atom of each for every atom of the other, the relative 
combining proportions by weight should give the relative weights of the 
two kinds of atoms. Next, taking the atomic weight of hydrogen as the 
unit, he drew up a table of the atomic weights of the elements known in 
his day. His assumption was unwarranted, but his main theory served as a 
basis for the first quantitative laws formulated about that time—the laws 
of definite, multiple, and reciprocal proportions. In 1809 Gay-Lussac 
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showed that gases reacted with each other in simple proportion by 
volume, and in 1811 Avogadro distinguished between molecules (that is, 
clusters of atoms) and (single) atoms, and postulated the existence of 
molecules in elementary gases. On combination one molecule might 
break up into two or more atoms. From all this it was deduced that the 
density of a gas is proportional to the weight of its molecules. Here was a 
means of surmounting some of Dalton’s difficulties. But this line of re- 
search was not pursued further until Cannizzaro took it up again in 
1858. In the interval Berzelius was busy determining atomic weights. 
But atomic weights were neglected in favour of the “ equivalents ” in- 
troduced by Wollaston in 1814, especially when Faraday discovered the 
Law of Electro-Chemical Equivalents in 1834. The use of a variety of 
chemical units caused much confusion until Cannizzaro helped to intro- 
duce some uniformity. 

One of the most notable triumphs in nineteenth-century chemistry was 
achieved in 1828, when Wohler prepared for the first time an organic 
substance from inorganic materials. This, coupled with Berzelius’ dis- 
covery, in 1814, that organic substances obey the ordinary laws of 
chemical combination, helped to banish the mystifying “‘ vital force ” 
which had been assumed to produce organic substances from carbon, 
hydrogen, oxygen, nitrogen, and phosphorus. Another notable achieve- 
ment of nineteenth-century chemistry was Mendeléeff’s discovery of the 
Periodic Table of Elements. Developing the suggestions of other che- 
mists (notably L. Meyer and Newlands) Mendeléeff showed that the 
elements, when arranged in the order of their atomic weights, fall into 
series showing a periodicity of properties. By means of this periodic table 
he predicted the atomic weights and physical properties of various un- 
known elements which were subsequently discovered. Subsequent re- 
search by Moseley showed that the periodic table could be much 
improved by substituting an arrangement according to atomic numbers 
_ instead of atomic weights. Yet another noteworthy feature of the period is 
the tendency, started by Prout, to regard atoms of hydrogen as the ul- 
timate constituents of all other kinds of atoms. This tendency to seek a 
common origin for all the different kinds of atoms, coupled with other 
influences, culminated subsequently in the conception that all kinds of 
atoms are composed of protons and electrons. For all practical purposes, 
of course, the differences between the elements retain their significance. 
And one simple way of indicating the progress of chemistry during the 
nineteenth century is to point out that whereas only some thirty elements 
were known at the beginning of the century, nearly eighty were known at 
the end of it. 

Great as the scientific advances of the nineteenth century were in other 
directions, its most characteristic advance was in the realm of biology. It 
was essentially the age of evolution. ; 

But before turning to the subject of evolution, a brief account must be 
given of certain other aspects of nineteenth-century biology, with special 
reference to the work of Pasteur on microbes or bacteria. The existence of 
minute rod-like organisms was first discovered by Leeuwenhoek about 
1683. But the subject received little attention until the nineteenth 
century, when Schwann proved experimentally that putrefaction and 
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alcoholic fermentation are the work of minute living organisms. In 1857 
Pasteur took up the problem. He devoted himself to the closer study of 
these microscopic organisms, and founded the science of bacteriology. He 
showed that lactic, ammoniacal and other forms of fermentation also 
depend on bacteria. In 1873 he turned his attention to the study of con- 
tagion, thinking that it may be due to infection by specific germs. He 
showed in course of time that the silk-worm disease, anthrax or splenic 
fever in sheep and other animals, and chicken cholera are each the effect 
of the activity of a specific kind of germ. Later on the specific microbes of 
yet other diseases were discovered. One practical result of Pasteur’s dis- 
coveries was the introduction by Lister of antiseptic surgery in 1887. 
This, coupled with the previous discovery of anesthetics by Davy and 
others, made surgical operations much safer than they used to be. More- 
over, following the example of Jenner’s method of vaccination, Pasteur 
prepared various attenuated toxins, inoculation with which served to 
prevent, or to cure, such diseases as anthrax and hydrophobia, or rabies. 
Pasteur’s work thus greatly advanced medical and surgical art as well as 
biological science. It also had important consequences in the field of 
practical agriculture. These biological discoveries were of the utmost 
practical importance, yet they were overshadowed by a mere theory— 
the Theory of Evolution. To this we must now turn. 


In a vague kind of way the idea of evolution was an old idea, and fami- 
liar to many people by the end of the eighteenth century. But the nine- 
teenth century witnessed the steady accumulation of vast masses of 
scientific evidence, which converted the idea of evolution from a mere 
speculation into a well-defined and well-supported scientific theory. 
Much of the evidence was actually prepared by scientists who did not 
accept the idea of evolution ; but this only gave additional value to their 
contributions. The main facts may be briefly outlined as follows. Cuvier 
laid the foundations of the science of paleontology by his studies of ex- 
tinct vertebrates. Beginning with the examination of all known kinds of 
elephants, recent and fossil, he passed on to the study of all the extinct 
kinds of vertebrates accessible to him, and in 1821 published a very full 
and well-illustrated account of nearly a hundred of them. These descrip- 
tions suggested to some people theories of descent, say, of the modern 
horse from the extinct paleothere. But Cuvier cautiously asked for evid- 
ence of the existence of intermediate stages, and they were not known 
then, though they were discovered subsequently. In any case Cuvier’s 
work made it possible to trace, however imperfectly, the descent of some 
modern ungulates (hoofed animals). Side by side with palzxontology 
there arose the science of comparative embryology, which was founded 
by Baer. Starting from Pander’s full account of the early stages in the 
development of a chick, Baer carried the work much further, and even- 
tually formulated the principle that the development of an animal is a 
process of differentiation from the homogeneous to the heterogeneous. 
He compared it with Laplace’s account of the development of the solar 
system from the nebula. In 1828 Baer appears to have inclined to the 
belief that the embryological evidence seemed to point to a common 
origin of the main types of animal life. About a year or two after Baer’s 
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death Schleiden and Schwann published their cell theory, that is, that all 
plants and animals are composed of cells. It was shown that the individual 
cells of a complex organism are generally alive, and sometimes remain 
alive after separation from the main body. In 1843 Barry showed that 
certain protozoa are single cells, which are capable not only of motion 
but also of self-support. In due course all multicellular organisms, their 
tissues, the fission of these tissues, etc., were all traced to the protozoa. 
The cell theory thus exercised a great unifying influence, even linking 
up to some extent plants with animals. Lyell’s Principles of Geology (1830) 
refuted the view that sudden catastrophes had repeatedly interrupted the 
succession of living things on the face of the earth. In 1845 Darwin made 
evolutionary suggestions in the new edition of his Fournal. And a few 
years later Hofmeister gave a well-authenticated example of evolutionary 
descent in his accounts of flowering plants and higher cryptogams 
(plants which are flowerless or in which fructification is concealed). In 
1859 Darwin published his Origin of Species, setting out the main lines of 
evidence on which he based his theory of the evolution of species by 
natural selection. It had taken him twenty years or more to collect the 
data and to make the experiments.in support of the theory which first 
gave to the biological sciences a principle of synthesis comparable, to 
some extent, with Newton’s law of gravitation in the realm of the physical 
sciences. 

Some of the chief ways in which Darwin’s theory helped to unify and 
explain various biological phenomena may be indicated briefly as follows. 
(1)-Affinity. From the sixteenth century onwards biologists felt that there 
were affinities between certain plants, and attempted to classify them 
according to their affinities, but could give no intelligible account of the 
nature of affinity. Darwin showed “ that community of descent is the 
hidden bond which naturalists have been unconsciously seeking,” “‘ that 
the characters which naturalists consider as showing true affinity between 
- any two or more species, are those which have been inherited from a 
common parent, all true classification being genealogical,” the natural 
system of classes being founded on “ descent with modification.” The 
influence of Darwinism on botanical and zoological classifications has, of 
course, been enormous. (2) Survivals. The presence in embryo birds and 
mammals of such things as a series of paired clefts along the side of the 
neck, along which are arranged vessels as in gill-breathing vertebrates, 
can only be explained on the assumption that the ancestors of birds and 
mammals breathed by gills. Similarly with other survivals. (3) Homolo- 
gous structure. Such limbs as the pectoral fin of the fish, the paddle of the 
whale, the wings of birds and bats, and the hand and arm of man perform 
such diverse actions as swimming, flying, grasping, yet they all show a 
common plan. And this is only intelligible on the assumption that the 
common plan of the fore-limbs of the different vertebrates has been in- 
herited from a common ancestor. (4) Fossil remains. The vast collections 
of fossil remains gathered by paleontologists can be interpreted only in 
the light of Darwinism. In some cases, notably that of the horse, the 
series of stages in their evolution has been so fully worked out that even 
Cuvier would most probably have changed his views on the immutability 
of species. (5) Naturalism. By a careful selection of suitable cases, various 
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naturalists had tried to base a natural theology on the evidence of adapta- 
tion in nature. The existence of predatory animals and noxious insects, 
etc., was either ignored or attributed to the devil. The doctrine of natural 
selection and the survival of the fittest helped to put an end to such 
supernaturalist speculations in biology, and thus brought the biological 
Sciences within the naturalistic scheme of the physical sciences. 

Largely through the influences of evolutionary biology, the same kind 
of naturalistic attitude has been introduced into such human and social 
sciences as psychology, anthropology, sociology, and economics. Religion 
itself is now studied on comparative and evolutionary lines. 


ANTAGONISM BETWEEN 
SCIENCE, PHILOSOPHY AND THEOLOGY 
IN THE NINETEENTH CENTURY 


Philosophically the significance of Darwinism lay in the fact that it 
helped to encourage the naturalistic or positivist tendencies of the age. 
For the conception of a struggle for existence and the survival of the 
fittest by natural selection seemed to do away with the need of employing 
the ideas of purpose and design in order to explain biological pheno- 
mena. It appeared to offer a purely mechanistic explanation in a region 
which was wont to be regarded as a stronghold of idealistic philosophers 
and defenders of the faith. Men of science, or at least many of them, not 
unnaturally bore a grudge against the more or less intolerant Churches 
and the philosophers who usually defended them. The middle decades 
of the nineteenth century witnessed remarkably strained relations be- 
tween science, on the one hand, and philosophy and theology, on the 
other. This friction may have contributed to some extent to the exagger- 
ated ideas which some men of science entertained about the possibility 
of explaining everything by means cf matter and energy, or about the 
extent to which people could practise the art of self-denial in refraining 
from cosmic speculation and religious faith. Their hostility to Church 
dogmas and to idealistic philosophies probably did some good. It helped 
to encourage and intensify interest in man’s earthly concerns, and in 
practical endeavours for the amelioration of the conditions under which 
the masses lived and toiled. It also helped the more intelligent members 
of the Churches to form more enlightened views of the world, and to 
adopt a more tolerant attitude towards those who belonged to other 
Churches or to none. In this work of general enlightenment philosophers 
took part, of course. For some of the philosophers were just as empirically 
minded, and as positivist or agnostic as the most combative men of 
science. But a very large percentage of philosophers were sufficiently 
identified with the philosophic defence of Church dogmas to rouse the 
antipathy of the fighting men of science. These strained relations be- 
tween science, on the one hand, and philosophy and theology, on the 
other, may seem very strange in view of the next swing of the pendulum 
(which is dealt within the Article on Recent and Contemporary Philosophy). 
But the mutual criticism during the period of hostility probably had no 
little share in bringing about that better mutual understanding which is 
the basis of those friendlier relations between them which now exist, 
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THE IDEA OF GOD: AN INTRODUCTION 
eh fot SOPILY OF REETGTON 


dlihie simplest and most comprehensive definition of the philosophy of 
religion is that it is systematic thought about religion. Plainly we may 
have a great deal of religion, and religion of a high order, without any 
conscious and critical reflection upon it. Here as elsewhere we live first 
and reflect, if at all, afterwards. Men had lived together in society for 
many generations before they began to ask what social life really is and 
what kind of society would be the best. In the same way, men had acted 
and felt as religious beings long before the question, What is religion and 
why do we worship ? had presented itself to their minds. But the awakening 
of the divine curiosity which is the motive of philosophy led almost at 
once to the consideration of religion. The gods were among the first sub- 
jects of critical enquiry in the early days of Greek speculation ; and in the 
great period of ancient thought, that which embraces Socrates, Plato and 
Aristotle, ideas of the nature of the Divine were enunciated which have 
not ceased from that day until now profoundly to influence human life, 

But in the strict sense the philosophy of religion may be described as 
a modern study. The wide extension of our knowledge of the history of 
the human race and the success of comparative and evolutionary studies 
of human beliefs and institutions have enabled us to see that religion is, 
in some sense, a whole. In spite of the very obvious differences which 
distinguished the actual religions of mankind from one another, includ- 
ing the utmost diversity of value, religion is something which is larger 
than any particular religion and raises problems which are prior to any 
which arise from the doctrines of any religious creed. 

It need scarcely be said that the philosophy of religion is a part of 
general philosophy. The philosopher sets before himself the aim of in- 
terpreting the whole of experience ; and therefore he can scarcely decline 
the task of giving some account of that aspect of man’s experience which 
we call religion. The subject, however, is so vast and the questions raised 
so fundamental that there is a legitimate place for the special study of the 
philosophy of religion, just as there is a need for a special study of the 
philosophy of morals. 

It may be said that if the philosophy of religion means thinking about 
religion it is the same as theology. This is only partly true. Theology is 
certainly the application of reason and reflection to religious beliefs and 
the attempt to state them in a systematic manner; and in this sense 
theology and the philosophy of religion are at one ; but theology generally 
means the doctrinal statement of some specific religion and hence is 
usually concerned with the intrepretation of some real or supposed revela- 
tion. The philosophy of religion does not begin with any authoritative 
statement of belief or standard of religious truth ; it is, in fact, part of its 
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duty to consider critically the idea of revelation. Thus it may be said that 
the philosophy of religion is a necessary prelude to theology. Perhaps one 
of the weaknesses of modern English and American theology is that it 
has often been discussed without reference to philosophy. 

This distinction which we have suggested between theology and the 
philosophy of religion is not the same as the distinction which has often 
been drawn between “ natural ” and “‘ revealed ” religion. By many of 
the Scholastic theologians of the Middle Ages, above all by Thomas 
Aquinas, it was held that some religious truths are attainable by the un- 
aided exercise of the human reason, while others require the disclosure 
of supernatural revelation before they can be known. A similar view was 
common in England in the eighteenth century. But we do not mean to 
endorse this idea when we differentiate between the philosophy of reli- 
gion and theology. Our differentiation depends on method and starting- 
point, and could be accepted by anyone who came to the conclusion that 
all religion was in fact revealed. 

We can now state the chief problems with which the philosophy of 
religion must grapple. First in logical order comes the question of the 
nature of religion. But this inevitably leads on to a series of further pro- 
blems. We can scarcely avoid raising the question of the value of religion 
as an attitude of mind. This again suggests the problem of the validity 
of some beliefs which are associated with much, if not with the whole of 
religion ; the ideas of God and of the supernatural in particular present 
themselves for critical enquiry. The question, Has religion any value ? 
is not the same as, Does God exist ? though they are closely related. It is 
possible to take the view, as indeed is done by some distinguished con- 
temporary writers, that belief in God and the supernatural is not justified, 
but that religion is nevertheless an essential ingredient of worthy human 
life. The problem of the existence of God introduces us to the lines of 
thought which have been found satisfactory in the past by great thinkers 
as demonstrating His being, and requires us to estimate the present posi- 
tion of the arguments in the light of modern science and philosophy. 
Finally, there is a group of problems, each in itself of the greatest im- 
portance and complexity, which arise out of the religious or theistic view 
of the world : the problem of evil, the belief in immortality and the pos- 
sibility and evidence of revelation. Perhaps we should add, as the final 
topic with which a philosophy of religion should deal, the nature of wor- 
ship and its relation with man’s highest good. Obviously these subjects 
are so vast, and the amount of reflection upon them both ancient and 
modern has been so extensive, that nothing but the barest sketch can be 
attempted here. 


I 


The problem of the nature of religion is considered from their special 
points of view by psychology, anthropology and sociology, and it has 
sometimes been held that the results of these sciences are a sufficient 
answer to the question, What is religion ? This, however, is not the case. 
We should need, at any rate, to co-ordinate and combine the verdicts 
of these sciences before we could regard our problem as solved. But 
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further, there is a problem about religion which does not fall within the 
province of any positive science. When we ask, What is religion ? we 
most commonly have in mind something beyond the question, what 
religion has been, what beliefs it has comprised, what function it has ful- 
filled in social development : we have in view the problem of its signifi- 
cance and its future. We desire to know what place it holds in the spiritual 
life of man. In Aristotle’s phrase, we are concerned with the real nature 
which cannot be separated from its ideal development, its fe/os. 
The situation may be illustrated again by a comparison with ethics. 
Psychology, anthropology and sociology have much to say about man’s 
moral ideas and their evolution ; but at the end of their investigations 
we can still ask, But what is the good life, the life which is really good, 
and how is it distinguished from all other kinds of life ? 

Philosophical theories of the nature of religion may be conveniently 
classified according to the element which they take to be fundamental ; 
and hence we obtain three divisions, corresponding to the three aspects 
of man’s mental life, thought, will and feeling. 

Intellectualist theories of religion find the essential element in it to be 
a kind of knowing : they regard every religion as, in essence, a view of the 
universe. Thus religion is closely akin to philosophy. Hegel, who held 
that philosophy was the supreme form of the Spirit, considered that 
religion was a permanent and independent activity of spirit, next in 
dignity and truth to philosophy. His modern Italian follower, Croce, 
however, holds that in this the great German thinker was mistaken, and 
believes that all religion is an imperfect philosophy, expressing a view of 
the world in images which are appropriate to art and not in concepts 
which are the true instruments of philosophy. In his opinion, therefore, 
religion is only a transient appearance and not a permanent and necessary 
form of the life of spirit. There is, of course, an element of truth in this 
view. Most religion is certainly associated with some belief or creed which 
claims to be knowledge about reality. But research does not support the 
contention that belief is the sole necessary ingredient of religion, for it 
would be easy to point to religious persons, both savage and civilized, in 
whom conscious belief or acceptance of creed is apparently absent. But 
the chief objection against the intellectualist theory is that religion plainly 
includes much more than belief about God or gods. It is an attitude of 
mind which, in most cases, embraces the impulse to worship and the 
feeling of a need for redemption. 

The moralist theory of religion regards religion as primarily ‘“‘practi- 
cal ” and concerned with the direction of the will. Most modern represen- 
tatives of this view owe some kind of allegiance to Kant, who was the first 
to formulate the moral theory in a definite manner. According to his 
famous formula religion consists in ‘‘ regarding all our duties as divine 
commands.” The proposal, however, to take religion as equivalent to 
morality has great difficulties. Though we must admit that every religion 
_has some effect on conduct and that, in the higher religions, this connexion 
with ethics is frequently very close, there seems to be a profound differ- 
ence between the merely moral attitude of mind and that of religion. We 
might dwell once more upon the place of worship and redemption in 
religious life, but it is perhaps more striking to consider the question from 
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the standpoint of conduct. The specifically moral state of mind is a reli- 
ance upon the ability of the will to respond to the appeal of duty or of the 
good, an attitude well summed up by Kant’s phrase, “ I ought, therefore, 
I can.” In those religions which make explicit demands for righteousness, 
however, the attitude of the believer is quite different. The idea of 
** orace ”? here takes the place of the idea of the power of the human will. 
To be righteous I must have help from a ‘‘ power not myself.” The 
formula of religion is rather, “‘ I ought, therefore God can.” 

What has often been called the “‘ romantic ” view of religion stands in 
sharp contrast with both the intellectual and the moral, since it regards 
“ feeling ” as the basis of religion and allows great value to the imagina- 
tion (as distinct from “ fancy ”?) which other views had treated as a dan- 
gerous ally. The leader of this school of thought has been Schleiermacher, 
whose two books, the Addresses to the Cultured Despisers of Religion and 
the Christian Faith, have exercised a profound influence on-modern theo- 
logy. According to Schleiermacher, religion has, as such, no necessary 
connexion with either intellectual insight or moral conduct, but is a kind 
of feeling which in his first book he described as a “‘ sense and feeling for 
the infinite,” and later by the formula “a feeling of absolute depend- 
ence.” The distinguished living theologian Professor Rudolph Otto, in 
his well-known work the Idea of the Holy, has developed a theory which 
owes much of its inspiration to Schleiermacher but differs in essential 
points. According to Otto the basis of religion is a kind of feeling, but 
one of a specific type which cannot be described as one of dependence 
simply. For this specific religious feeling Otto has coined the word “ the 
numinous feeling.” It is a kind of fear, but distinguished from mere 
terror. In its lowest form we may describe it by such names as “ the 
weird,” “ the uncanny,” while in its highest manifestations it becomes 
awe and reverence. The core of this specifically religious emotion and the 
source of its difference from every kind of mere terror or mere conscious- 
ness of our dependence, is the feeling of “ creatureliness,” it is the re- 
action of the created to the presence of the Creator. Included within this 
numinous feeling is the sense of mystery which is never absent from 
genuine religion. The Divine is, in man’s consciousness, Mysterium tre- 
mendum et fascinans, the Mystery which causes him to shudder and yet 
draws him towards itself. 

It is clear that each of the theories which we have briefly stated has 
some basis of fact, and also that each by itself gives too narrow an inter- 
pretation of the nature of religion. Even though we may doubt the state- 
ment that some belief or creed is a universal characteristic of religion, it 
is doubtless true that religion does tend to formulate doctrines and that 
the higher religions are definitely committed to some general beliefs 
about the nature of Reality. We have only to think of the three universal 
religions, Christianity, Buddhism, and Mohammedanism, and of their 
difference from one another, to be convinced that there is an intellectual 
element in any developed religion. Nor does it need proving that every 
type of religion affects conduct, while the religions of civilized men are 
all “‘ ways of life,”’ and associated with a more or less definite conception 
of the meaning of the good life for man. But any satisfactory account of 
religion must conceive it as embracing the whole human personality and 
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show how it engages the intellect, will and emotional nature when it igs 
present in any complete way. 

A positive answer to the question, What is religion ? within our 
’ present limits must necessarily be somewhat dogmatic, and I must be 
content to state briefly a view which I have defended at some length else- 
where. All the activities of man.which can be described as “ spiritual,”’ 
the search for truth in science and philosophy, the appreciation and crea- 
tion of beauty in art, the struggle for the good life in morality, appear to 
presuppose an essential condition. Throughout man feels, or “ intuits,”’ 
himself as in the presence of an Other: he is in relation with an object, 
Of course this “‘ subject-object ” relation is fundamental in every kind 
of experience, in that which is not, in our sense, “ spiritual ”’ as well as 
in the higher activities of mind, But in our spiritual activities there is the 
added feeling or intuition that the Other is in some way responsive to us. 
The “ Other ” with which we are in relation is not wholly alien to our 
minds, since we succeed in knowing it progressively but, so far as we 
can see, without limit. The ‘* Other” is not wholly impervious to our 
judgments of value and ideals, for it is through action and reaction 
between the self and the “‘ Other’ that these value judgments have 
arisen ; and the world is certainly not entirely resistant to our ideals, 
In the experience of natural beauty, which is at the root of all art, we 
seem to have in a very direct way a feeling that the “ Other ” is respond- 
ing to us. 

Religion, it may be held, is the complete development of this intuition 
of ** responsiveness,” which is, in some form, implicit in all our spiritual 
activities. Man finds, or believes that he finds, in the Other the response 
to his needs ; not some of his needs only, as, for example, the need for 
truth, but to the whole body of his permanent aspirations. This would 
account for the fact of the development of religion, from a childlike and 
restricted state, that of “‘ primitive credulity,” to the highest levels of 
spiritual life. For man himself evolves, and as he evolves he becomes 
conscious of his own true nature and of needs which before had been 
hidden from him. The savage asks from his gods, long life, children, 
prosperity and the death of his enemies. The enlightened Christian finds 
in God the source of righteousness and the ground of truth. Thus religion 
from the earliest to the highest forms is a search for the satisfaction of 
human needs in the Other. But we shall totally misunderstand the nature 
of the situation if we think of the human spirit as developing by itself in 
complete independence of the Other. There is no such thing as the human 
self in isolation, there is no ego without the Other. Thus the develop- 
ment of religion is not only the progressive consciousness on the part of 
man of his own nature and needs, it is, at the same.time, the progressive 
disclosure of the nature of the Other. Religion is both discovery and 
revelation. 

‘We can now better understand a characteristic feature of religion which 
has often been used against it as a reproach—its ‘f anthropomorphism,” 
It is true that religion has always interpreted the Divine in terms of human 
life and experience, But the reproach is not justified when made in general 
terms, for clearly all human thought must be human, and if to be human 
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is to be ipso facto wrong, then all our knowledge is false. Much religion 
has been justly accused of anthropomorphism in a more restricted sense, 
most frequently by such religious reformers as the Hebrew Prophets and 
Plato ; but the burden of their complaint has been that men have inter- 
preted the Divine in terms of their own lower nature, they have thought 
ot God as “ even such an one as themselves.” It is important to distin- 
guish between the kind of anthropomorphism which is the mark of a 
primitive or degenerate type of religion and that which is inevitable and 
right. The development of religion to a state above that of superstition 
depends upon the passing from the lower anthropomorphism to the 
higher. 

The interpretation which we have suggested of the nature of religion 
will permit us to attribute a value to two modern views which, at first 
sight, seem contradictory of one another. As we have seen, Schleiermacher 
considered that a “‘ feeling of dependence ”’ was the essence of religion ; 
but on the other hand, many modern authorities have held that the 
central element was not a feeling but a value judgment. Professor 
H6ffding, for example, would describe religion as the affirmation that 
values are conserved. We are well aware that Christian conceptions of God 
have combined both these elements, holding that He is the ultimate Cause 
of all things and also the highest Value or Good. In all religion we may, I 
think, discover these two elements, though of course they take different 
forms in the varied theologies of the world. There is always the recogni- 
tion of a Reality upon which I am dependent, and at the same time the 
acknowledgment that this same Reality is the source of the Good, so that 
my “salvation ” depends upon my achieving some satisfactory relation 
with it. The fact that religion is concerned with value makes it impossible 
to adopt the formula “a feeling of dependence ” without qualification, 
for the pursuit of values, the attempt to realise some good, is without 
meaning unless it implies the active willing of the human agent. Thus all 
religious experience involves the idea of a possible co-operation with the 
Divine will : it is not only dependence upon God but seeking to do the 
will of God. We must confess, therefore, that there is a paradox within 
religion which we cannot completely resolve. It appears when we try to 
think out any of the conceptions which are prominent in every civilized 
religion, e.g. grace and freedom, God and the world, revelation and 
discovery. But this is no proof that religion is illusory, since all the great 
and permanent activities of the human spirit lead us in the end, when we 
try to think them out, to mystery. 

We have seen that it is possible to have a religious consciousness which 
is not associated with any definite and explicit belief, though the religious 
attitude will always be found to imply some belief. The intellectual 
element may, so to speak, be held in solution. But we have also observed 
that religion, being concerned with the whole personality, is normally 
associated with some intellectual formulation. The ideas of religion, and 
particularly the idea of God, are that part of religion with which philos- 
ophy can most directly deal, and the value of religion must depend, to 
a large extent if not wholly, on the validity of the ideas which are 
its intellectual expression. We must now turn to consider the idea of 
God. 
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II 


The idea of the Divine is not, of course, necessarily the same as the 
idea of one God. Monotheism is a comparatively late development in the 
history of religious thought. Some students of comparative religions have 
indeed held that man began with a primitive monotheism, and so great is 
our ignorance of religious beginnings that it would be unscientific to deny 
the possibility of this view. On the whole, however, it seems more prob- 
able that the religious beliefs of mankind were, in the first instance, a 
vague conception of nature as animated by “ spirits ”»—that man’s first 
creed was “ animism.’’ From this starting-point it is not difficult to 
conjecture how the belief in “‘ gods ”’ arose, and the passage from animism 
to polytheism may in fact be traced with a high degree of probability. 
Doubtless many historical causes helped to carry the faith of the more 
advanced sections of the human race beyond polytheism to monotheism ; 
but two causes have been constantly and universally at work. Polytheism 
cannot survive the growth of the moral consciousness and the critical 
intelligence. The polytheistic conception of the world outrages the 
demand for coherence, which is the motive of the intellect, and the 
demand for the supremacy of one law of righteousness, which is the 
inspiration of the moral consciousness. A world directed by many gods 
could not satisfy the philosopher, nor could it give any basis for the fully 
conscious moral life. We may see these tendencies at work in the literature 
of the two peoples who have contributed most of what is valuable in our 
civilization—the Greeks and the Hebrews. In the former the advance 
from polytheism to monotheism was chiefly the work of the philosophers 
and was never completely successful in the sense that it never displaced 
the earlier forms of religious belief and practice from the popular mind : 
in the latter the work was done by the unique line of Prophets whose 
conception of the God of Righteousness culminates in the doctrine of the 
second part of Isaiah. 

Monotheism may take more than one form. The words ‘‘ Pantheism ” 

and “‘ Theism ”’ have come into use by modern writers to denote two 
different conceptions of the Divine Being, both of which affirm the 
doctrine of one God. Those views are called ‘‘ theistic ? which hold that 
there is one God who is the Creator or Ground of all finite existence, 
Himself in some sense distinct from the world. Theism has usually main- 
tained that God is personal and that He must be thought of as morally 
good or holy. The word ‘‘ Pantheism ” covers a great many doctrines of 
God which have sometimes very little in common with one another ; but 
the essence of Pantheism is the denial of any real distinction between 
God and the world. Thoroughgoing Pantheism asserts that the All is 
God and God is the All. The various ways in which pantheistic concep- 
tions have been presented and worked out lead to,the most remarkable 
differences of emphasis. Some pantheistic theories are hardly distinguish- 
able in their consequences from materialism, while others form the basis 
of the most extreme mysticism, which dissolves the world of experience 
into mere illusion. It is significant that the pantheistic philosophy of 
Spinoza has been accused both of “‘ atheism ”’ and of ‘‘ acosmism,” of the 
denial of the reality of God and of the denial of the reality of the world. 

Pantheism in every form is open to grave objections. It is clear that on 
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every pantheistic hypothesis the freedom, and therefore the responsi- 


bility, of finite persons must be an illusion, for they are by nature parts or » 
aspects of the One Divine Reality. Not only does a pantheistic view tend _ 


to destroy the reality of the moral life, it tends to abolish the distinction 
between good and evil and affords no basis for our judgments of value. 
If all is Divine, then every aspect of the all must be a revelation of the 
Divine Reality, and the difference, which to us seems so important, 
between right and wrong, good and evil, must be only a distinction from 
our point of view, not grounded upon the nature of things. We shall have 
to return to this subject again when we deal with the transcendence and 
immanence of God. 

Belief in one God Who is the Creator or Ground of all existence is a 
tenet which is probably comprehensible only to a relatively advanced 
intelligence and is capable of criticism and theoretical defence. Certain 
well-known arguments for belief in God have played a great part in the 
history of religious thought and must be briefly noticed here ; but before 
we consider them it will be necessary to make two remarks. First, if the 
position which we have briefly stated in the preceding section of this essay 
be accepted, it is obvious that the main justification for belief in the 
existence of God is religious experience itself. In so far as man is a 
religious being, and is conscious of that responsiveness in the Other to 
which we have referred, he is impelled to interpret his experience and 
finds implicit within it some beliefs about its nature. Arguments for the 
existence of God are confirmations of what is, in some sense, already 
known. Secondly, there has been in recent years a change in the method of 
approach to the problem of the existence of God, and consequently in the 
use made of the traditional arguments. The “‘ rational ”’ arguments were 
formerly supposed, e.g. by Thomas Aquinas and Leibniz, to give a direct 
demonstration of the existence of God, a demonstration so cogent that 
no one who understood them could reasonably fail to be convinced by 
them. The modern mind, influenced by the prevalence of the scientific 
method, thinks in a different way. To it the question presents itself more 
naturally in the form: given the Universe, to find the most probable 
hypothesis to account for it. Among the possible hypotheses is that of 
Theism ;! and the arguments may be regarded as lines of thought by 
which it may be shown that the hypothesis of God is more reasonable 
than any other. This point has been fully explained by Professor Sorley in 
his Moral Values and the Idea of God, and the change in method has been 
clearly stated by Professor Whitehead in his Science in the Modern World. 

The three arguments for the existence of God which have been styled 
the “ rational ” arguments are the Ontological, the Cosmological and the 
Teleological. The first proceeds from the idea of God in the mind to infer 
the reality of God : the second argues from the existence of the Cosmos 
that there must be a First Cause or Ground : the third reasons from the 
evidence of purposiveness in the world to the conclusion that there is a 
purposive Mind behind or within it. 

The Ontological argument first made its appearance in the writings of 
St. Anselm, though hints of similar trains of reasoning can be found in 


1 By Theism we mean the view that there is a personal and creative God 
Who is both transcendent and immanent. See Section IV. of this Article. 
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earlier writers. Anselm argued that even “ the fool ”’ who says in his heart 
that there is no God has the idea of God, for otherwise he could not mean 
anything by his statement. But the idea of God is the idea of “ that than 
which nothing greater can be conceived.’’ Now this being must exist, it 
must be not only in intellectu but in re, not only “‘ in thought ” but “‘ in 
reality,” for if it does not exist 7m re it is not ‘‘ that than which nothing 
greater can be conceived.’’ We could go on to conceive a being which was 
both in intellectu and in re. As the result of criticism Anselm made it clear 
that his argument was not applicable to all ideas but only to that of the 
absolutely infinite and perfect. It could not be used, for example, as 
Gaunilo suggested, to establish the existence of a perfect island. The 
subsequent history of this famous argument has been chequered. Rejected 
by Aquinas and the later medieval theologians, it came into prominence 
again in the seventeenth and eighteenth centuries and formed an essential 
part of the systems of the three greatest thinkers of that epoch, Descartes, 
Leibniz and Spinoza. Kant directed a destructive criticism against it 
towards the end of the eighteenth century, but it was rehabilitated once 
more by Hegel, who regarded it as the foundation of all philosophical 
thought. | 
It cannot be said that modern thought has reached any agreement 
concerning the value of the ontological argument, and distinguished 
philosophers are still divided into those who regard it as a verbal juggle 
and those who hold it to be, in some form, the basis of philosophical 
construction. The essential element in the argument is its insistence on 
the idea of the perfect and the absolute as a necessary idea, one which the 
mind cannot help having. It may be pointed out that in all our thinking 
there is implicit the idea of the absolute. The conception of truth seems 
to involve the thought of an absolute truth, the conception of value 
involves the thought of an absolute value, nor would the ideas of partial 
truth and imperfect values have any meaning apart from the concept of 
that which is neither partial nor imperfect. As Descartes argued, how 
should we know ourselves to be finite unless we had already the idea of 
the infinite ; and from what experience of ours could the idea of infinity 
and perfection be derived ? Perhaps we get at the heart of the ontological 
argument when we put its essential thought in a different way. It is really 
an attempt to state in the form of reasoning two different pieces of true 
insight. In the first place, there is, inherent in the self-conscious 
individual, an intuition of his relatedness with an Other who is not wholly 
other, a Beyond that is within, and hence an immediate consciousness of a 
Reality in which the deepest and permanent needs of the self are satisfied. 
In the second place, all thinking and knowing depend, in the last resort, 
upon an ontological assumption. We must begin by taking for granted 
that the world is really knowable by our minds, that it is rational. This is 
an assumption which can never be proved, because it is itself the pre- 
supposition of every possible proof ; but we may say that the existence of 
a rational order is verified by every advance of knowledge. The ontological 
argument cannot be safely dismissed as valueless, for if we do so, we are 
in danger of striking at the root of all thinking. 
The Cosmological argument, which was formulated by Plato and elab- 
orated by Aristotle, has generally been stated in the form of an argument 
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to a First, or originating, Cause. Aristotle used the idea of motion, and 
argued that there must be a Prime Mover who was the ultimate source of 
every motion in the world. This Prime Mover must be himself unmoved, 
since otherwise there would be needed another source of motion prior to 
him. The cosmological argument was the chief basis of the rational 
argument for the existence of God which Aquinas regarded as conclu- 
sive : it was the core of that “ natural theology ” which, apart from 
revelation, was able, it was believed, to arrive at the truth that God is and 
that He is one. In the exposition of the argument by Aquinas we find it 
presented in four distinct forms. In addition to the Aristotelian argument 
from motion we have the same argument stated in terms of efficient 
cause—there must be a First Cause—contingent and necessary being, 
and value or “ perfection.”” The cosmological argument has been the com- 
mon instrument of all constructive philosophies, for every attempt to 
“ explain ”? the world of our experience as a whole must be some kind of 
argument from it, as experienced, to some ground or cause of its existence. 

The traditional statement of the cosmological argument has almost 
invariably introduced the conception of a series which, it is argued, must 
have a beginning. There is a chain of causes which leads us to the First 
Cause, or there are a number of communicated motions or changes which 
lead us, on reflection, to postulate a Prime Mover. The argument stated 
in this manner is open to several serious objections which were pointed 
out by Kant. The unending series of causes or motions is, it is alleged, 
unintelligible : but, it may be replied, the idea of an uncaused cause or an 
unmoved mover is no less unintelligible. Further, the conception of cause 
is by no means so clear and self-evident as is assumed in the traditional 
cosmological argument, and the Aristotelian idea of efficient cause has 
almost disappeared from modern scientific theory. Again, even if the 
argument be conclusive, it may be questioned whether it would lead us to 
the thought of the God of religion. ‘‘ And this all men call God” is 
Aquinas’ formula at the end of each statement of the argument. But here 
he discloses his unconscious reliance upon religious experience and 
tradition. But that the idea of God was already present in their minds, 
men would not necessarily identify the first member of a series of causes 
with God. Kant was right when he said that the cosmological argument 
really presupposed the ontological argument. 

If we ask ourselves whether the cosmological argument retains any 
value in the light of modern thought, we shall not be able to give a satis- 
factory answer unless we generalize the line of thought which it repre- 
sents and free it from some of the limitations which have been the object 
of criticism. The essence of the argument is simply that “ nature,” “ the 
world,” or the “ universe ”’ is not a self-explanatory system : in order to 
interpret it we are compelled to postulate the existence of a Mind which 
is not identical with nature. In the more technical language of philosophy, 
we may say that the argument is the attempt to show a necessary trans- 
cendent reference. Plainly, this is a much more complex matter than the 
old cosmological argument. To state it fully would require a survey of all 
the possible ways of seeking to interpret the universe and an attempt to 
demonstrate that all of the interpretations, except that which postulates a 
creative Mind, are untenable. Any such lengthy investigation is far 
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beyond the limits of this article. We must be satisfied here to draw 
attention to the current tendencies of thought which are, to a degree 
not generally realized, in harmony with this enlarged cosmological 
argument. 

The philosophy of nature, after being the plaything of philosophers 
and the scorn of scientific specialists, has within the last twenty years 
come to occupy the forefront of the intellectual stage. The reason for this 
is that science itself has found that it cannot pursue its legitimate in- 
vestigations without raising some of the most profound philosophical 
problems, and moreover, the progress of science, particularly of physics, 
has seemed to throw light upon those problems. The conception of 
** nature ”’ has often been taken as one which is clear and sufficient, and 
it has been uncritically assumed that we need no further account of the 
purpose of science than that it seeks to understand “‘ nature.’’ This was 
perhaps plausible so long as the old-fashioned materialism could be main- 
tained and nature could be regarded as a mechanism. The foundations of 
materialism, however, have now been destroyed by the results of the re- 
search into the atom and the equally revolutionary views of space and 
time to which physics has been led.1 The conclusion from this is not, of 
course, that scientific research can ever prove or disprove the existence of 
God; but the disappearance of the conception of nature as mechanism 
should bring more clearly before our minds the ultimate problem of ex- 
planation. It might be argued that a mechanism is self-explanatory, since 
every part is determined by its relation to the whole. Even so, of course, 
only a very superficial reflection would be satisfied that a mechanism 
raises no problems, since we cannot conceive a machine which is not put 
together and set going. But the position into which the more recent study 
of nature is taking us is one in which we are almost compelled to face the 
question whether we are not forced to postulate Mind as the ultimate 
reality and conceive nature as a complex thought. To such a conclusion 
at least Professor Eddington and Sir James Jeans tend. The more de- 
finitely metaphysical researches of those who are professedly philosophers 
of nature support this conclusion. The most distinguished of these, Pro- 
fessor A. N. Whitehead, finds it impossible to complete an account of the 
natural order without assuming the existence of that which is “‘ beyond 
nature ” in any ordinary meaning of the word. We cannot make sense of 
nature, Whitehead holds, without the assistance of conceptions which 
transcend nature—that of ‘‘ eternal forms ”’ and that of God. 

We may conclude from this brief estimate of modern tendencies in the 
philosophy of nature that the value of the cosmological argument is by 
no means destroyed, but, on the contrary, in its generalized form it is 
being re-enforced by scientific progress. We must, however, once more 
remind ourselves that a complete statement of the argument in its modern 
form cannot be attempted here. To do so would mean to criticize all the 
philosophical theories which have claimed to answer the problem of 
Reality without the idea of God, including those which are not directly 
concerned with natural science. We should have to show that whatever 
line you choose to pursue, whether you think of reality as “‘ life ’’ or as 


1 See the Articles on The Physical Nature of the Universe, p. 91, and Astron- 
omy, Pp. 134. 


59 


*‘ history,”? to complete your explanation you must bring in a “ trans- 
cendent reference”; the existence of Mind beyond the living beings of 
experience and beyond the process of history is inevitably suggested. 

The Teleological argument, popularly known as the argument from 
design, has been the most effective with the plain man and has, in com- 
mon belief, been the most severely battered by modern knowledge. In 
general the argument has been from the facts of order and adaptation 
to ends to the Source of Order and the Purposive Intelligence. Before 
the rise of the biological theory of evolution, the argument was most 
frequently founded upon particular instances of adaptation, as for ex- 
ample, Paley’s favourite illustration, the human eye. The general accept- 
ance of a theory of evolution has almost entirely destroyed the cogency of 
this type of reasoning, for we know that the eye has developed through 
many stages from rudimentary beginnings, and that it has been, to some 
considerable degree at least, determined in this development by “‘natural”’ 
causes. It is no longer possible to point to the eye as direct evidence of an 
intelligent Creator. The problem raised by the teleological argument, 
however, cannot be so easily dismissed. The two questions still remain : 
Is there evidence of a tendency in evolution itself towards the produc- 
tion of ‘‘ values,”’ of higher types of existence and Spas ? If there 
is, how is this tendency to be explained ? 

The answer to the first question appears to common sense to be obvious. 
We should agree that human life and experience is of a different and 
higher quality than that of the amceba, and further that there is no reason 
to suppose the progress in the creation of values to have finished. It may, 
however, be urged that these higher values are the result of accident and 
give us no ground for supposing, so to speak, that the universe is interested 
in their production. There is no complete answer to this. It cannot be 
demonstrated to be absurd : but such a supposition will appear to most 
to be improbable, and this feeling of its inherent unlikeness will be rein- 
forced when we consider some of the consequences of the hypothesis. 
Knowledge is one of the values which have been evolved ; and if we are 
determined to believe that all value is the accidental by-product of an in- 
different process we must logically include science itself among the ac- 
cidental by-products. In'this case it is difficult to see how science could 
claim to be true, or rather what the meaning of that claim would be. And 
if science cannot claim to be true, then we know nothing about evolution 
and the whole position becomes self-contradictory. The most reasonable 
hypothesis then is that values are not accidental by-products but integral 
to the process of evolution. One of the facts therefore about evolution, 
and obviously one of the most important facts, is that it tends to produce 
values. 

We proceed to the second question. How shall we best explain the ten- 
dency to produce values ? The theory of evolution is at the present mo- 
ment a subject of acute controversy among both biologists and philoso- 
phers, and we have to confess that in this as in other respects we are living 
at a period of transition. Here too the controversy is between the older 
theory of mechanism and other views which may be less clearly articulated 
but seem better to cover all the facts. The theory of “‘ emergent evolu- 
tion ” has recently been made prominent by the writings of Professor S. 


60 


Alexander and Professor C. Lloyd Morgan. The concept of “ emergence ”’ 
is intended to meet the difficulties which the older theories of evolution 
encountered in connexion with the facts of the coming into existence of 
specifically new qualities and values. It is proposed on this theory to re- 
gard the process of evolution as something more than a mechanistic de- 
velopment. According to the new theory evolution has the property of 
bringing into existence beings which could not have been foreseen by 
anyone who knew the previous course of development and which, in 
fact, are not the mere “ resultants ” of prior conditions. Thus it may 
be said that life, consciousness and self-consciousness ‘‘ emerge ”’ in the 
course of evolution. The theory of emergent evolution may be welcomed 
as a descriptive formula. It is obviously more in harmony with the facts 
of experience than the mechanical theories which it hopes to displace. But 
no reflective person can regard it as anything more than descriptive. It 
would be an absurd claim, if it were made, that “‘ emergence ”’ really 
solves any problems ; for the question still remains, Why has evolution 
this quality of emergence ? The point at issue is simply this : What hy- 
pothesis will best explain this admitted tendency to produce higher 
qualities of life and experience ? We do not solve a problem by inventing 
a new word for it.' 

Once again we are brought to the hypothesis of God as the most rea- 
sonable explanation of certain aspects of the world. The teleological 
argument in its modern form does not profess to be a demonstration, but 
to be one among many considerations which converge upon the idea of 
God. The admission of any teleological element in evolution, of any tend- 
ency towards the production of value, suggests the thought of creative 
Mind. The activity of purposive intelligence would at least be an explana- 
tion, and it is not obvious that there is any other. 

The rational arguments, we may conclude, have been considerably 
modified by the new situation created by modern science, and they will 
be employed in a somewhat different manner from that of the medizval 
philosophers by an enlightened philosophy of religion; but they still 
have great value and conspire to support the theistic view of the world. 
They have not, however, been in fact the chief corner-stone of religious 
thought since Kant effected his “‘ Copernican revolution.” Since his time 
theologians have preferred to place in the forefront of the battle for re- 
ligious faith the Moral argument. 

We have already remarked that Kant criticized adversely the rational 
arguments for Theism in their older form. It was not, however, in the 
interests of Agnosticism that he conducted his campaign, but rather in 
order to transfer the weight of the defence of religion to the sphere of 
morals, ‘‘ to make room for moral faith.” The precise line of reasoning 
which he adopted is too closely identified with his own peculiar views 
of the nature of knowledge and of the moral consciousness to be generally 
acceptable to modern thinkers. In essence, however, his contention may 
be stated in a way which would be widely approved. If we accept the 
experience of our moral consciousness as it stands, we find that we are 
under an absolute obligation to obey the dictates of duty ; the moral law 


1 For an exposition of the theory of evolution see the Article on Biology and 
Human Progress. 
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comes to us in the form of a “ categorical imperative,” that is to say, the 
moral law appears to us as an unconditional demand. It comes not with 
a command in the form, “‘ Do this if you want that,” but simply “ Do 
this.’ At the same time, however, we cannot avoid the conviction that 
the life of dutiful obedience to the law of right is a rational one. But if 
we think out the implications of this conviction, we find that there are 
three postulates which we are compelled to make—God, freedom and 
immortality. In so far as I am a self-conscious moral being, I have the 
sufficient ground for belief that I am a free agent, with an unlimited 
destiny and under the providential government of God. 

The train of reflection thus inaugurated by Kant may be pursued 
along somewhat different lines in view of the changed intellectual situa- 
tion. We may pursue first the line of thought lucidly stated by Lord 
Balfour. The fact that moral ideas have evolved and that conceptions of 
the good life have not always been the same may seem, at first sight, to be 
a serious difficulty in presenting a moral argument. Reflection, however, 
will show that, if we still retain the conviction that we are under an 
obligation to pursue the good as we understand it, the evolution of moral 
ideas affords a ground for belief in a providential ordering of evolution. 
If the evolution of moral standards were the result of merely non-moral 
and indifferent causes, if the changing conceptions of good were nothing 
more than the outcome of a process which had no spiritual direction, we 
should be at a loss to justify any recognition on our part of absolute 
obligation. To understand the nature of moral ideas and the laws of their 
change would be to weaken their authority over us. If, however, we take 
it as a fact of experience, which we cannot ignore without denying our 
own true nature, that we are really under an obligation to obey the right 
as we see it and to see the true meaning of right so far as we are able, 
then we must believe that the development of human conceptions of the 
good life is a directed development, the progressive revelation of a good, 
which, in some way, transcends the process of evolution. Thus any 
theory of the development of the moral consciousness of man which does 
not deny, or at least weaken, the sense of obligation must be a theory 
which finds a moral or spiritual background to that development. 

Even more clearly is a belief in God suggested and supported by a 
consideration of the moral consciousness in its purest forms. It seems 
evident that the effort of the moral life is directed towards some end : it 
presupposes, at least in idea, some absolute and final good in which the 
aspiration of the moral self would find satisfaction. If we ask what that 
absolute good and final end would be, we are at a loss to describe it in 
terms of our human experience. Whenever we try to imagine a condition 
of perfection as existing in time, we are conscious that we are engaged 
upon an impossible task, for there is always something better which could 
be imagined. This may be illustrated by the case of social progress. We 
should admit that an essential part of the aspiration of the good man is 
that the social life of humanity should approach nearer to its ideal. But 
the attempt to conceive a human society under the conditions of time 
and space which could be called ideal is beyond our power. It is plain 
that an intercourse of persons with one another, free from all defects and 
achieving the maximum of joy and peace and creative fellowship, is not 
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possible, even though our power over nature and over ourselves were 
indefinitely increased. If then the end of the moral life is attainable, it 
must be attained in the unseen and eternal sphere : but if it is not attain- 
able, the moral life must be regarded as not fully rational, as inspired by 
a hope which is, by its nature, incapable of realization. If we persist in 
relying upon the conviction that the moral effort is both obligatory and 
rational, we are compelled to postulate a perfection beyond the present 
and visible order, some Kingdom of God or city eternal in the heavens. 
The principle which we have illustrated by the example of the social 
idea is applicable to the whole range of moral good. Wherever we come 
across heroic virtue, such devoted goodness as we might describe as 
saintliness, it appears always to be directed towards, and inspired by, a 
Good which can never be fully realized in time. It goes beyond any 
formulation of the end in merely temporal terms. It has a touch of the 
supernatural. On this fact of experience the moral argument for the 
existence of God is based. 

Recent philosophy of religion has been more prone than formerly to 
recognize that the Good, as Plato and the Greek thinkers generally held, 
includes the beautiful. The interpretation of the fact that we apprehend 
beauty and that one of our spiritual activities is the creation of beauty’ 
has, of course, been the subject of much controversy, and it would be 
absurd to allege that Theism alone holds the field ; but it is at least true 
that Theism can give an account of the matter which meets the exigencies 
of our experience. Here again we may with Plato find a ladder which 
leads from partial and imperfect beauty to the absolute Beauty. The 
beautiful and the sublime in nature have been the source of religious 
experience to “‘ nature mystics”? such as Wordsworth ; but they may 
also be the starting-point of an argument from analogy which has at least 
some force. One of the theories of the nature of beauty is that it consists 
in expression. If this be true, then the beauty of nature may reasonably 
be conceived as itself the expression of a Divine artist or poet. 

The arguments for the validity of the idea of God are of a cumulative 
character. Modern religious philosophy does not claim to possess a single 
line of reasoning which alone is sufficient. It would suggest rather that 
among all the possible hypotheses to answer our problem of the meaning 
of the world and of life, the hypothesis of God, when all the data are 
considered, is the most reasonable. Few modern philosophers of religion 
would deny that there is always an act of faith in the affirmation of God’s 
reality. We can never know that God exists in the sense that we can 
prove the proposition by a chain of deduction beyond cavil and theore- 
tical possibility of error. In the end there is always an_ act of will which 
decides to adopt “‘ the nobler hypothesis ’”—but it is a rational act of 
will and is logically no more unreasonable than believing in the exist- 
ence of other people, a proposition which is itself incapable of rigid 
proof. 

A complete statement of the argument for Theism would nae a 
criticism of rival hypotheses such as materialism and dualism. For such 
criticism we have here no space, but it is necessary to mention one view 

1 The subject of “‘ Beauty ” is discussed in the Article on The Principles of 
Literary Criticism, p. 903. 
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which is not so much a rival hypothesis as a contention that all hypo- 
theses are worthless. Agnosticism was the name invented by T. H. 
Huxley (under the mistaken impression that agnosco in Greek means 
“ T don’t know ”’) to describe the standpoint that all knowledge of the 
nature of ultimate reality is impossible, and that we shall be wise to 
accept the condition of ignorance as a necessary consequence of our 
position as men. Much confusion is caused by the use of the word in 
various meanings which are not carefully discriminated. In one sense 
every intelligent believer in God must be agnostic, for he will readily 
confess that the Divine Nature cannot be completely known to man and 
that mystery will remain, however much the mental and spiritual powers 
of created beings may be improved. To hold that we have some know- 
ledge of God is not equivalent to holding that we have or can have a 
complete knowledge of Him. Nor again should agnosticism mean that 
we are in fact ignorant of the Divine Nature, for it might be held that, 
though we are completely without knowledge of God now, there is a 
possibility that hereafter some knowledge will be attained. Agnosticism 
in its proper sense, that all knowledge of ultimate Reality is as such 
beyond our compass, is in the nature of things a contradictory doctrine. 
If I know that I cannot know ultimate Reality then I know enough of 
the nature of ultimate Reality to know that it is unknowable by me. 
There can be no other ground for the universal statement that Reality is 
unknowable than the knowledge of some quality or property of Reality 
which renders it unknowable. Thus, in the same breath, I am asserting 

both that I know ultimate Reality and that it is unknowable. . 

The only consistent Agnosticism is a practical attitude. I may conclude 

that the problem of Reality and of the meaning of life is so difficult and 

obscure that I shall be well advised not to think about it, or that the 

arguments are so evenly balanced that I should keep an open mind 

without embracing any positive belief. But even this practical agnos- 

ticism is not so easy to carry out as might appear. For the judgment 

which I form concerning Reality cannot be a merely theoretical one. 

My reaction to the whole of my life-experience, for example, will be 
affected by whether I believe in God or not, and by what kind of God, 

if any, I believe in. A mere refusal to think about Reality, or a genuinely 
balanced mind between alternatives, is not in practice a non-committal 

attitude. For practical purposes I have chosen the negative side of the 

question. It may be doubted, therefore, whether there is any rational 

being who has not some belief about the nature of Reality and the meaning 
of life which is practically potent, though perhaps intellectually inco- 

herent and even unconscious. We are all believers, though many of us 
are not aware of what it is in which we believe. 


Iii 


The modern world has seen a considerable movement of dissatisfaction 
with the great organized and institutional forms of religion and with the 
conceptions of God which they have put forward in traditional creeds ; 
but, at the same time, there has been an almost equally considerable 
tendency to recognize the importance of religion in human life and to 
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admit the need for some substitute for the worship which the ancient 
churches have existed to maintain. Thus the definite antagonism to all 
religion, which was common in the nineteenth century, is not perhaps 
so rife at the present day among intellectuals. For various reasons the 
conception of a personal God has been a chief stumbling block. We are 
therefore confronted with numerous attempts to retain the religious 
inspiration without the belief on which that inspiration has, for the most 
part, in the past been nourished. We must consider briefly some forms 
of this “‘ religion without God.” 

That religion can exist without any belief in God is evident from its 
history, for in Buddhism, as originally taught by its Founder, there is 
before us a doctrine which might even be called, without much exaggera- 
tion, atheistic. It must be confessed, however, that primitive Buddhism 
seems to stand alone among historical religions in having no doctrine 
of god or spirit ; and the later Buddhism has departed from its beginning 
in this respect. In modern times a movement which for some years had 
a great influence was the Positivism preached by Auguste Comte. Comte 
combined in his thought the two tendencies to which we have already 
drawn attention, that of respect for religion and distrust of theology. 
In his opinion the progress of human knowledge passed through three 
stages—the theological, the philosophical, and the “‘ positive ”’ or scienti- 
fic. It was, he held, now plain that the only knowledge open to man is 
- the positive knowledge of science, and that all doctrines of God must be 
dismissed as probably illusory. Yet the religious impulses of mankind 
were of the first importance and essential to social progress. He proposed 
therefore as a substitute for Deity the Grand Etre, Humanity, as the 
object of devotion and worship. Let us transfer the religious emotions 
from the Deity of the traditional religion to the conception of humanity 
as a whole. For purposes of devotion Comte allowed the use of the 
images and examples of particular individuals who had contributed to 
progress or exemplified in a striking manner ideal human qualities. 

We need not stay to describe the details of the positivist worship, 
since the creed and cult, as Comte conceived them, have ceased to be of 
any importance. The system has suffered from two defects which have 
become obvious in the course of discussion. First, the idea of Humanity 
as an object of worship opens up insoluble difficulties. Humanity, as we 
know it, does not appear worthy of worship, and if we amend our creed 
to indicate that we worship idealized humanity, we are confronted with 
the somewhat remarkable demand that we should worship what, in the 
theory of Positivism itself, does not exist and is, moreover, incapable of 
being adequately described. Secondly, the idea that scientific knowledge 
is alone positive has suffered serious damage through the progress of 
science itself. As we have seen, it is by no means the case that scientific 
theories raise no problems about the nature of things ; on the contrary, 
research leads to those problems. There is also grave difference of opinion 
-among students of natural science concerning the status of scientific 
knowledge. It is maintained by many that science can never be more 
than an abstract and descriptive series of formulas. There is therefore a 
need for philosophy im some deeper sense than a synthesis of the results 
of science, which was the humble réle assigned to it by Comte. The 
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general aim of Positivism has not, however, ceased to secure adherents, 
and some of its leading thoughts, though transformed, appear in the 
contemporary movement for religion without God which may be 
described as the religion of evolution. 

As we have already remarked, the conception of evolution has not 
remained always the same, and at the present moment there is a wide- 
spread tendency to revolt from the purely mechanistic idea and to adopt 
ideas of a “‘ vitalist ” or ‘“‘ emergent ” kind. The older conception of the 
“‘ orthodox ” evolutionists, that the process of evolution can be regarded 
as, in the last resort, explicable by the laws of mechanics, has now been 
seriously shaken, and the “‘ vitalist”? and “‘ emergent” theories have 
gained adherents both in scientific and philosophical circles. According 
to the former view, the evolutionary process is the development and 
progressive expression of a “ life-force ” ; according to the latter view, 
the process of evolution is not explicable wholly by laws of matter and 
motion, but has the property of giving rise to new forms of existence 
which could not have been predicted prior to their occurrence. The two 
theories are by no means identical, though they have important agree- 
ments with one another, and so far as their implications for religion are 
concerned, may be considered together. This change in the concept of 
evolution, which may or may not prove to be permanent in the sphere 
of science, has furnished a basis for a “‘ new ”’ religion. Obviously, so 
long as the process of evolution is regarded consistently as purely 
mechanical, there is little ground for finding an object of religious 
emotion in it, for few men would be willing to worship a machine, and 
probably even those few, like the man in Mr. Wells’ story, The Lord of 
the Dynamo, only because they did not really think of it as a mere machine. 
The only worship possible in the case of a mechanical process of evolution 
would be that of the Maker and owner of the machine. When, however, 
any kind of “ teleological’? view of evolution is held the situation is 
radically changed. It is possible then to conceive religion as the service 
of those ideal tendencies which can be discerned within the process, as 
co-operation with the Life Force, or as the reaching forward in aspiration 
to that better life which is to be created by the process. A view of religion 
of this type has influenced much contemporary literature and is implied 
in many of the writings of Mr. G. B. Shaw and Mr. H. G. Wells. 

The religion of evolution can justly claim to meet some of the require- 
ments of the religious consciousness. It affirms the truth of the intuition 
that we are able to co-operate with an immanent purpose in the world, 
and that our good and happiness will be found in so doing. That side of 
Christian faith which centres upon the idea of working in the Spirit for 
the Kingdom of God, receives here an interpretation which is not without 
religious value. The religion of evolution, however, is grievously lacking 
in other important elements which have entered into the experience of 
God in the higher religions. Since the evolutionary creed rules out the 
conception of a Deity who is above the process, it can give no coun- 
tenance to the belief that the law of righteousness is founded in eternal 
Reality ; if all is in flux and evolution, the very standards of judgment 
themselves must be involved in the stream of ceaseless change. Nor again 
can the religion of evolution allow the belief that there is an ultimate 
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Good towards which the efforts of finite beings to attain any good are 
tending. There can be no final vision of God in which the soul may know 
itself to be no longer in via but at last im patria, no longer on its pil- 
grimage but at last in its motherland. Nor again, can this type of religion 
justify any sense of dependence upon a Being infinitely greater than 
ourselves. The only dependence which it can recognize is a dependence 
upon the evolutionary process which, according to this hypothesis, is 
unconscious and therefore below the level of our own being. 

A strange suggestion has been made by Professor Alexander. He 
proposes that we should attach the word “ deity ” to that higher type of 
being which, so to say, is waiting to be evolved, that with which the 
evolutionary process is now in travail. When the next stage is reached, 
“< deity ’ will once more be transferred into the future, and worship will 
be directed towards the still higher yet to come. It would seem that this 
conception of deity labours under every kind of disadvantage, for, on 
this view, “‘ deity ’’ is both non-existent and unknown. It is non-existent 
because, by definition, directly it begins to exist it ceases to be deity ; 
and it is unknown, because, according to Alexander, we have no idea 
what the next step in evolution will be like. It is perhaps not surprising 
that, so far as is known, few temples have been erected for the worship 
of the god who never is but always will be. 

It should not, finally, escape our notice that the “ religion of evolution ” 
depends, in the last resort, upon an act of faith at least as much as the 
more orthodox belief in God. The upward tendency of evolution, it 
must be assumed, is not merely a temporary fact of the period and place 
in which we happen to be, but is, on the contrary, a permanent quality 
of the universe. It may be so, and on the hypothesis of Theism, there is 
good ground for believing that it is so ; but simply on the basis of empirical 
observation there seems singularly little reason for holding so optimistic 
a creed, and in so far as science can make any pronouncement, it appears 
still to be on the side of those who believe that the universe is “ running 
down,” tending towards a state of equilibrium in which all life, and 
therefore all value, will be abolished. 


IV 


The problem of the Divine Nature has not ceased to exercise the minds 
of philosophers, nor will it ever cease to do so, for the Being of the 
Creator must always present a depth of mystery which cannot be com- 
pletely grasped by created intelligences. The difficulties and apparent 
contradictions into which we fall when we try to elucidate the conception 
of God, have always been a principal argument in the hands of those who 
would push beyond the thought of God the Creator to the thought of the 
Universe or the Absolute as the ultimate Reality. Pantheistic types of 
thought (using the word “ Pantheism ” in a wide sense) have had dis- 
tinguished exponents in the last generation.! Idealistic philosophy in the 
works of F. H. Bradley, Dr. Bosanquet and other followers of the Hegelian 


1Pantheism properly means the theory that God is identical with “‘ the 
All” or “the Universe.”’ Bradley and Bosanquet are not in the strict sense 
Pantheists, because of their doctrine of ‘‘ degrees of reality.” 
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tradition, has been deeply sympathetic with the religious consciousness 
and has professed at least to be maintaining its value and legitimacy even 
while drastically criticizing its conceptions. According to this view, in its 
most coherent form, the sole reality is the all-inclusive and timeless 
Absolute, of which all other things are “ parts ”’ or “‘ appearances.” Thus 
the finite self, though not an illusion, is not finally real, and the God of 
religion is indeed more real than the person who worships Him, but 
again not finally real or true. In religion, it is suggested, we have the 
representation, necessarily imperfect and symbolical, of the Absolute, 
which is itself not a possible object of worship. The apparent paradoxes 
of religious faith and practice have been freely used by thinkers of this 
school to support the view that Theism is not in the end true. More recent 
movements of thought, however, have given evidence of a general re- 
action against Absolute Idealism. It has been objected against it that the 
doctrine of the Absolute, as alone completely true and real, may properly 
lead to complete philosophic scepticism, to the conclusion that we can 
have no genuine knowledge at all. The theory has also been the object 
of damaging attacks from the standpoint of logic, while its implications for 
the moral life are too obvious to need comment. We cannot here enter 
upon the intricate and technical discussions that have led to the retro- 
gression of a type of philosophy which a few years ago was dominant in 
England, Scotland and America; we may note, however, that the way 
seems to be open for a positive and constructive statement of a philoso- 
phical Theism. 

For modern reflection, the problem of God seems to centre in the 
main upon two questions—personality and creation. 

The debate on the subject of Divine Personality has been confused by 
much misapprehension and prejudice. It has been taken for granted by 
critics that those who hold to the personality of God mean that, in their 
opinion, God is a person identical in qualities with human persons, only 
very much larger and more powerful. On this assumption, it has been 
pointed out that the universe as we know it could scarcely be conceived 
as the work of such a being, and the idea of the personality of God has 
been dismissed almost without argument. A moment’s reflection should 
have been sufficient to convince any candid critic that this is not what 
intelligent men have understood by the personality of God. Orthodox 
Christianity, as is well known, holds that the Godhead is not a person 
but rather a Unity of Persons. The religious interests involved in the 
discussion of the personality of God are chiefly two. The most intimate 
type of religious experience, and most, if not all, kinds of prayer, seem 
plainly to involve a personal relation with God. It is difficult to suppose 
that prayer addressed to an impersonal principle could long be main- 
tained. Secondly, the idea of God, if it is to be an adequate idea, must be 
the idea of the highest and best Being conceivable. Now personality is 
admittedly the highest type of concrete being with which we are ac- 
quainted, and hence we are compelled to maintain that God cannot be 
less or lower than personal. There is no reason why religion should ob- 
ject to the description of God as a “ super-personal ”” Being, so long as it 
is understood that “ super-personal ” includes “‘ personal ” and is not a 
polite synonym for “ impersonal.” 
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The two “ interests ”’ of religion are, from another point of view, the 
chief reasons for holding the truth of Divine Personality. A total rejec- 
tion of all religious experience as illusory would, of course, entirely 
destroy the force of the first of these two considerations. If, however, we 
attach some value to religious experience and therefore conceive it to have 
some permanent relation with Reality, the fact that a large mass of this 
religious experience, that which is most highly developed no less than 
more primitive forms, builds itself up round relations with the Divine 
which have the ‘‘ warmth” of personal intercourse, must weigh very 
greatly with us. It would be a paradoxical position if religion had a con- 
tent of truth but, in its highest and most effectual exemplifications, were 
founded upon a mere mistake. 

The more strictly philosophical argument for Divine Personality de- 
pends upon a principle which in medizval thought received the name 
of the via eminentie. The general idea of this method of theological rea- 
soning has been stated most simply by the Psalmist when he exclaimed : 
‘** He that made the eye shall he not see, and he that planted the ear shall 
he not hear ?”? and by Jesus, more accurately, in His question, “‘ If ye, 
being evil, know how to give good gifts unto your children, how much 
more shall your Heavenly Father ? ”’ It must be admitted by any thinker 
who allows that we can have any knowledge of God, that the highest and 
best things in creation will give us the analogies by which we may most 
adequately conceive the Divine Nature. Thus it has been urged by the 
medizval Scholastics that, in attempting to determine the Divine Being 
by the processes of reason, we must take every “ perfection,” 7.e. every 
valuable quality, which we find in created being and attribute it “in a 
more eminent manner ”’ to the Creator. That is to say, we are to free the 
quality in question from all the limitations of finite existence and con- 
ceive it as perfectly realised in God. If we take the quality of “‘ knowing ”’ 
as an example, we must think of the Divine Wisdom as without limita- 
tion, unconfused, unmingled with ignorance, and needing no train of 
reasoning to arrive at its conclusions. It will be not “‘ discursive ” but 
‘* intuitive.’ We may confidently affirm that any one who denies the 
legitimacy of the via eminentie in some form must logically either be an 
agnostic or rely solely upon “‘ revelation ’’ for knowledge of God. 

We may assume that personality is the highest form known to us of 
concrete and living being: in fact personality might be defined as the 
highest and most complete way of being alive. We may conclude then 
that, if God is living, He cannot be less than personal. There are, however, 
sufficient signs that human personality is not the most perfect form of 
personal life which we can conceive. Though the precise nature of per- 
sonality evades accurate definition, we can enumerate certain qualities 
which appear to be characteristic. Personal life is the life of a self-con- 
scious being, who is capable of directing himself by principles or ideals 
of conduct. A person is one who is able to know and to will. We immedi- 
‘ately predicate personality when we feel justified in assuming moral 
responsibility. It is plain that personality exists in ourselves at best in 
a strangely imperfect form. Even the most consistent character and life 
are, to some extent, incoherent. Of the best man we must say that he 
has not shown us the full possibilities of personal life. It is, therefore, 
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clear that in attributing personality to God we are by no means making 
Him “ one of ourselves ”’ ; on the contrary, we are recognizing the exist- 
ence of a Being who, while not entirely other than ourselves, surpasses 
and transcends us immeasurably. 

The metaphysical discussions which have been evoked by the doctrine 
of the Divine Personality have led to many intricacies which would be 
out of place here ; but there is one disputed point which must be men- 
tioned. It has been alleged that personality and self-hood are conceptions 
which can only be applied to limited beings, that in fact the idea of an 
Infinite Person is self-contradictory. In support of this contention it has 
been frequently alleged that there can be no self without a “* not-self,”’ 
and that in fact those activities which we have recognized as being the 
peculiar marks of personality are impossible unless there is something, 
some sphere of reality, from which the person distinguishes himself. 
Thus, both in knowing and in willing we seem to need an object which is 
not identical with ourselves. Three different answers to this objection 
have been made. (1) It has been held by religious thinkers who follow 
the Hegelian tradition that, though personal analogies are the best which 
we have for interpreting to ourselves the Nature of God, they do not take 
us all the way, and we must confess, in the last resort, that the Divine 
is supra-personal, existing in a mode which is higher than personal. 
(2) It has been argued by Hermann Lotze and many other Theists that 
perfect personality, so far from being incompatible with infinity, is only 
possible for an Infinite Being. ‘“‘ Perfect personality is in God only ; to 
all finite minds there is allotted but a pale copy thereof ; the finiteness of 
the finite is not a producing condition of this personality, but a limit and 
a hindrance to its development.” (3) Some Theists, among them the late 
Dr. Hastings Rashdall, would accept the contention that the conception 
of a personal Deity carries with it the implications of some limitation of 
the Divine Nature, and would distinguish sharply between God and the 
Absolute. Those who take this view generally attempt to preserve the 
ultimate dependence of all things upon God by the conception of a self- 
limitation of the Divine Being. 

It is not possible here to summarize the reasons which may be alleged 
for and against the different theories which we have now briefly stated, 
for it is obvious that the questions at issue cannot be discussed without 
raising the most complex problems. We may, however, note that it would 
seem essential for any Theistic belief to distinguish between God and 
“ the universe.’ Whatever we may choose to mean by the word “ uni- 
verse,” it cannot be identified with God unless we are prepared to accept 
Pantheism. To identify God with “ the All,” or the sum of things, would 
be to abandon the chief element in the Theistic position. In some sense, 
then, it would seem there must be a distinction between the Creator 
and the created, between God and the universe. It may be that the word 
‘infinity ” should not be applied to the Divine Nature without careful 
qualification. We certainly mean by God a Being whose goodness and 
power are without limit, but this must not be confused with the idea of 
infinite space or infinite time. There is a great difference between the 
assertion that all things depend upon God and the assertion that all things 
are God. The former assertion is a part of the Theistic view, the latter is not. 
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We are thus brought to the second of our main problems—that of 
creation. The relation of God to the world has been represented in many 
ways, of which the most important are identity, emanation, creation. As 
we have seen, the first of these is the conception which lies at the root of 
all Pantheistic philosophies in the proper meaning of that word. For the 
Pantheist the world and God are not two but one, they are the same 
Reality viewed from different standpoints. The difficulties of Pantheism 
have already been touched upon and we need not recur to them. Emana- 
tional theories have taken various forms, perhaps the most famous being 
that expounded by the last great philosopher of the ancient world— 
Plotinus. All theories of emanation turn upon the conception of grades of 
being, which proceed, not necessarily in time, from the Supreme Being, 
or the Absolute One, falling in value and reality as they are further re- 
moved from their Source. The essence of the emanation theory is that 
the world proceeds from God by a kind of necessity. It is the nature of the 
Divine thus to “ overflow.’”? The idea of creation is distinguished from 
that of emanation by the fact that it does not conceive the world as fol- 
lowing by necessity from the Divine Nature, but as being produced by 
an act of will. 

It is easy to exaggerate the importance of this difference between 
emanation and creation, for in fact the two ideas often approach one 
another. It need not follow from a theory of emanation that God is re- 
garded as impersonal ; and, on the other hand, it is often held by those 
who adopt creation as the best conception that to create is a necessity of 
God’s nature as personal. Plainly the idea of creation lends itself to pic- 
torial representation and has often been expressed in purely mythological 
terms. The analogy of the artisan making a piece of furniture, or the 
potter making his pots out of given material, has been taken as the guide 
to Divine Creativeness. The nature of the creative action of the Divine 
must be for ever obscure to us, and the most we can hope to attain is a 
‘point of view from which the creative action of God may be seen to be 
in line with something in our experience. It has been suggested by many 
philosophers that the work of the artist and the poet furnish us with the 
highest examples of finite creativeness, and hence are the most fruitful 
source of insight into the creativeness of God. Even this analogy, how- 
ever, will take us but part of the way, and those who have made most use 
of it, as for example James Ward in his Realm of Ends, have confessed 
that it fails us at last. 

Closely connected with the problem of creation is that of Divine Im- 
manence.! The difference between Theistic and Pantheistic theories of 
the Divine Nature is often said to lie in the fact that Pantheism holds the 
Divine to be wholly immanent, while Theism holds that God is both 
immanent and transcendent. The statement is scarcely accurate, for any 


.1The term “‘ immanence”’ (Lat., in-maneo) is used to express the presence 
and activity of God in nature and in the human mind. The term may be applied 
_ to other relations beside that of God and the world, in fact it is appropriate in 
any case of the association of two entities which are distinct from one another 
but not separate in space: e.g. the mind, or consciousness, may be said to be 
immanent in the body. Immanence is frequently contrasted with transcendence, 
but it is a mistake to suppose that the one excludes the other. On the contrary, 
immanence implies transcendence. 
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belief in immanence, if it is self-consistent, must imply transcendence. 
It is unmeaning to speak of immanence without, at the same time, 
implying that in which the Divine is immanent, and hence a distinction. 
As we have seen, the Pantheistic doctrine is the identity of God with the 
universe. The modern term immanence appears to mean much the same 
as the older “‘ attribute of omnipresence.’ The idea of God cannot be 
associated with the idea of spatial limitation. That on which all things 
depend cannot itself be among the “things,” and since space is the 
relation between things, or at least has no meaning apart from “ things,”’ 
we cannot think of God as occupying space. Consequently we cannot 
regard God as being present in any particular place to the exclusion of 
others, which is the same thing as saying that there is no place where God 
is not. There is, however, a difference between the ideas of omnipresence 
and immanence in this respect. Some writers would speak of degrees of 
immanence, but would hesitate to speak of degrees of Divine presence. 
The conception of immanence includes the idea of the manifestation of 
the Divine Nature. In this respect there are plainly degrees of imman- 
ence. Some aspects of creation must be supposed to be more complete 
disclosures of the nature of God than others. Thus, though we could not 
affirm that there is more of God in the human person than in the stone, 
we could justly assert that personality tells us more about the Creator 
than the stone. The doctrine of the Divine Transcendence is intended 
to guard against the danger of Pantheism. In the most general terms, it is 
the doctrine that the universe, if by that we mean the sum of finite ex- 
istence, does not exhaustively display the being of God. He is beyond the 
greatest that we can conceive in point of power and the highest we can 
conceive in point of value. It should be noted, however, that the word 
“ universe ” is a very ambiguous term and should never be used without 
careful definition. Sometimes the word apparently implies the sum total 
of all that, in any sense whatever, exists, and in that case we could not 
affirm that God transcends the universe; more frequently the word 
seems to mean a whole of finite existing things, and it is important to 
observe that one school of contemporary philosophers at least, the 
Italian Idealists, would deny that there is any such whole. 4 

An important and controversial question concerning the relation of God 
with the world arises from the conception of God as the Perfect Being. 
According to the classical and medizval theory on this subject, the per- 
fect must be the absolutely self-sufficient, and therefore in need of no- 
thing beyond itself. It has been concluded on this assumption that the 
created world is, in no sense, necessary to God, and even that its total 
annihilation would make no difference to His complete satisfaction. This 
conception is found in its extreme form in Aristotle, who held that God 
was not even aware of the existence of the world, and it has played a great 
part in orthodox Christian theology. In recent discussions of Theism a 
reaction is noticeable against this view, partly on the ground that such 
a conception of God would be hard to reconcile with the experience of 
religion, but also on metaphysical grounds. The controversy has been 
greatly confused by being mixed up with the question of the eternity of 
the world. The problem is not the same. Probably no Theist would hold 
that the present “ physical universe ” is eternal in its own right ; but it 
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might nevertheless be held that some creation is a necessity. It is argued 
by those who take this view that creativeness is an essential characteristic 
of the Divine Personality, as it is, in an indefinitely lower degree, of 
human personality, and, further, that it is difficult to understand how the 
Divine Nature can be personal unless there is postulated a created order 
which stands to Him in the relation of “ not-self”’ to self. The conten- 
tions of this school have been supported by the conclusions of Professor 
A. N. Whitehead who, approaching the problem from the standpoint of 
a philosophy of nature, has been led to postulate a God as necessary for the 
being of the world, and at the same time a world as necessary for the being 
of God. On the other hand, recent movements in German theology rein- 
force the opposite side in this controversy. The system of Karl Barth and, 
in some degree, that of Rudolph Otto emphasize the “ otherness ” of 
God and would not admit any relation of God with the world, or with 
man, which would compromise His absolute self-sufficiency. We must 
be content to note this important divergence of opinion here and observe 
that the two opposing views carry with them important consequences, 
practical as well as theoretical. On the first view, which lays stress on the 
Divine Immanence, there will follow naturally a religion which has 
affinities with Humanisn and seeks the Kingdom of God partly through 
the promotion of human progress ; on the second view, which lays stress 
on the absolute transcendence of God, there will be a disposition to 
despair of the world and of human progress, and to seek the Kingdom 
of God wholly in the unseen. 

The dogmatic theology of our forefathers had much to say about the 
Divine Attributes, which were usually divided into two classes, the 
‘“‘ metaphysical’? and the ‘‘ moral.’ Modern philosophy of religion, 
owing probably to its different approach, offers little systematic treat- 
ment of this subject. Indirectly, however, two topics which are part of the 
doctrine of the Divine Attributes have been discussed—the possibility of 
attributing moral goodness to God and the meaning of omnipotence. As 
we have seen, the conception of God is the conception not only of the 
Power on which all things depend, but of the Highest Value. God is the 
perfect Holiness. But obvious difficulties arise when we begin to think of 
God as morally good. Aristotle pointed out in the Nicomachean Ethics 
that it was absurd to think of a Divine Being as exercising moral virtues 
such as courage, or even justice, and concluded that the Divine activity 
could not be that of moral goodness, but must be that of pure intellectual 
contemplation. The difficulty which Aristotle stated has been recast by 
many modern idealist philosophers into a still more formidable objection. 
It is said that the moral life necessarily implies a limitation and the 
relation of the moral being with other selves of the same order. The moral 
life can exist only where there are ideals to be realized and a social inter- 
course between persons. On these grounds it has been held that, though 
God, or the Absolute, is the source of all moral values and, in the end, the 
goal of all moral endeavour, He is Himself ‘‘ beyond good and evil ” and 
not properly described as morally good. It must be admitted that the 
Holiness of God cannot be precisely analogous to the virtue of a good man, 
and if the Divine Holiness includes the virtue of courage, for example, we 
are unable to understand what transformation that virtue has undergone 
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in the Divine Being. There is a possible view which seems to avoid this 
difficulty. It may be suggested that to think of goodness as consisting in 
the exercise of a certain number of virtues is misleading. The cardinal 
virtues are different aspects of goodness, but they all spring from one 
principle. They form a unity, because they are not independent qualities 
but convenient ways of describing the good life. This was Plato’s concep- 
tion of the virtues, and is the conception which is central in Christianity. 
According to the teaching of St. Paul, and indeed of the New Testament 
as a whole, “ love is the fulfilling of the law,” and every virtue is an 
activity of love. The attribution of love to God doubtless raises further 
problems, but it does not involve us in any contradiction. It may be that 
the conception of God as love will lead us to the further conception of 
distinctions within the Godhead, and furnish one of the speculative 
confirmations of the doctrine of the Trinity. The argument has been used 
by Christian theologians. Unitarians, on the other hand, would hold 
that the belief in the love of God does not necessarily lead to any trini- 
tarian conclusion, since we can think of the Divine love as going forth to 
the creatures and finding its object in them alone. 

The attribute of “‘ omnipotence ” has received more attention in recent 
discussions of the philosophy of religion than the other attributes because 
of its bearing upon the problem of evil. The crux of that problem is the 
apparent difficulty of reconciling the existence of evil with belief in a 
Creator who is at once love and omnipotent. That this old objection is 
still formidable is shown by the fact that so distinguished a philosopher 
as the late Dr. McTaggart has thought it worth while to dwell upon it in 
his Dogmas of Religion. James Ward and other writers have done valuable 
service in calling attention to the ambiguity of the word “‘ omnipotent.” 
In its original meaning, as used in the creeds, it signified “ having power 
over all things ” and was a statement of the ultimate dependence of all 
things upon God. In this sense it has religious value, and perhaps in this 
sense alone. A logical definition of omnipotence is not easy. It has been 
assumed by some that it includes the idea of power to do absolutely 
anything, including the contradictory. Thus the view has been held that 
God could make 2 plus 2=5. On the other hand, it has been contended 
that God can do all that He wills to do, but that He cannot will to do 
anything which contradicts His nature. It is pointed out that a mere 
arbitrary will is inconceivable and certainly not to be regarded as a 
perfection. God’s will, then, must be the expression of His own nature, 
which is rational and good. Hence the will of God has a “ formal ”’ 
limitation since, being what He is, He cannot will the irrational or evil. 
But further, if we take the conception of creation seriously, we must recog- 
nize another limitation of the Divine power. The creation of free selves 
would be inconceivable unless we admitted that some limitation of the 
Divine power was possible. The limitation involved in creation would be 
a self-limitation, and not an inherent or necessary one. 

The problem of evil upon which we have now touched is a standing 
difficulty for any philosophy of religion which is not simply destructive 
and critical. On any view of religion which does not regard it as pure » 
illusion, the existence of evil must be an experience which requires con- 
sideration. This is true even if we do not adopt a Theistic interpretation 
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of the world, for the type of thought which regards religion as belief 
in the ‘‘ conservation of values” or the “ ultimate reality of values ”’ 
must find the reality of ‘‘ negative values ”’ a challenge and a perplexity. 
The discussion of this problem has a long history, and it cannot be said 
that modern thought has added much which is distinctively new. Perhaps 
it has become clearer that evil falls into three categories, which are not 
necessarily connected with each other, and are in fact capable of separate 
treatment. Sin, pain and error together comprise all that we call evil ; but 
it is obvious that the explanation of the existence of error may be quite 
different from that which is applicable in the case of suffering. Never- 
theless the forms of evil are, in practice, often closely related, for some at 
least of human suffering is due to human wrong-doing and error, while 
sin again is partly the consequence of lack of insight into the nature of the 
good and the true condition of the given situation. 

The theory that evil of every kind is the consequence of our finitude has 
been held by distinguished thinkers; and on the assumption of an 
optimistic pantheism it would seem most logical to conclude that evil is 
real only from our limited standpoint, but from the point of view of the 
whole is a necessary element in its perfection. ‘That some evils arise from 
our limitations is plain, but the assertion that there is nothing which is 
really evil is scarcely acceptable to most forms of religion and is difficult to 
reconcile with our experience. If there is nothing which is really evil, it is 
argued, the efforts of unselfish men to remove evil, and the promise of 
religion that we can be redeemed from evil, seem alike without justifica- 
tion. An opinion which has been of great importance in Christian thought 
is that evil is non-existent, in the sense that it has no positive being. 
Every evil, it is alleged, is a defect of being and not an existence. Hence 
we cannot attribute evil to the creative will of God, since not-being cannot 
be created. This doctrine, which was held by St. Augustine and Thomas 
Aquinas, cannot be said to have solved the problem of evil, for even if 
we allow that all evil is defect and non-being, we have still the question 
upon our hands, Why should the Creator have created a world in which 
defect was so rife ? 

The idea which Augustine and Thomas adopted may be summed up 
in the phrase “‘ anything exists in so far as it is good.’”’ In modern philos- 
ophy a closely related conception makes its appearance, adapted to the 
evolutionary mode of thought which is characteristic of the modern mind. 
It is one of the merits of Hegel to have emphasized the importance of 
“‘ negativity ’’ in development. Progress in a moving world occurs not in 
a steady upward movement, but by the overcoming of negation. Without 
the negation there would be no movement. This conception has been 
taken up by Idealists of the Italian School. The good, it is alleged, exists 
through the constant overcoming of its opposite. Thus truth is. the 
continual transcending of error, and grows through the unceasing strife 
with imperfect and partly illusory ideas. Moral good exists only in the 
overcoming of moral evil. If there were no opposing movement there 
would be no such,thing as virtue. We may allow a great measure of truth 
in these contentions, and agree that we cannot imagine a world in which 
goodness did not imply the possibility of its opposite and truth was not 
gained at the cost of the unremitting revision of concepts ; but it is not so 
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easy to see what light is thrown by all this on the problem of suffering. In 
any case these abstract metaphysical arguments are, for most people, 
convincing rather than satisfying. 

Leibniz is the one great philosopher who has devoted a large treatise 
to the problem of evil. His general answer to the question of why evil 
exists is that this is ‘‘ the best of all possible worlds ” and that any other 
world, though we may imagine in our ignorance that it would be better, 
would in fact include more evil and less good than that which actually 
exists. This sweeping assertion of the great optimist, and the system by 
which he supported it, would be accepted by few modern thinkers ; but 
an answer not fundamentally different has been given by more than one 
philosopher in recent times, among whom we may mention the late Sir 
Henry Jones. It is urged : look at the general features of the world and ask 
yourself whether, in your best moments, you would wish them altered. 
We cannot expect to see that every detail serves the purpose of a supreme 
good, but we can see that a world in which there were no hazards and 
hardships, in which every advance had not to be won, in which there was 
no adventure, would be a worse world than that in which we are. We 
should not wish to have everything given and no opportunity of struggle 
and victory. In other words, if the purpose, or part of the purpose, of the 
created order is the development of free personalitieés and the achieve- 
ment by them of their own full stature through the pursuit of goodness, 
truth and beauty, then a world in its general structure such as ours is a 
requisite condition. 

A paradox which has been pointed out by many writers must be 
mentioned here. The problem of evil, which may be called perhaps the 
great theoretical difficulty for a religious view of the world, is also a 
necessary factor in the emergence of the religious attitude. It is because 
men feel themselves to be weak and sinful and blind that they stretch out 
their hands towards a power, a perfection and a truth which will, as they 
hope, redeem them and raise them from their wretched state. When we 
reflect upon the mystery of evil we ought always to reflect upon the 
mystery of the Good towards which man aspires and which, as it appears, 
he cannot help believing to be already real. - 

The discussion of the problem of evil has raised the question whether 
suffering in any form can be held to enter the Divine Experience. Great 
difference of opinion on this respect has to be noticed in recent Theistic 
writers. It might have been expected that Christian thought, which is 
often said to be concentrated upon the figure of the Divine Sufferer, 
would have accepted the idea that suffering could be conceived as part of 
the life of God, while on the other hand, it might have been expected that 
the more pantheistic religions would have been hostile to the belief. 
Historically, however, this is not true. On the whole, the more philo- 
sophical Christian theology has held fast to the “‘ impassibility > of God, 
to the conviction that the Divine Nature, as such, is incapable of suffering. 
The reason for this is that Christian thought in its orthodox forms has 
been deeply influenced by the Platonic and Aristotelian conception of the 
Divine Nature. It has assumed that God, being the perfect Being, must 
be absolutely complete and self-sufficient. Now suffering is always the 
result of a lack or want, and cannot therefore be attributed to One who is 
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absolutely self-sufficing. The late Baron F. von Htigel, who adhered 
strongly to this view, maintained, in addition to this logical argument, 
that religion itself would fail of its consolation if it could not believe that 
God was raised above the possibility of pain. On the other side, it has been 
urged that the problem of evil becomes more pressing than ever if we thus 
remove God in our thought from all participation in our unhappiness, 
while it is, to some extent, relieved if we believe that He bears our griefs 
along with us. Christian thinkers have not failed to make the further point, 
that the appeal of the cross is due to the conviction that it reveals to us 
God suffering on our behalf. 

The problem is not so easily resolved as exponents of either view have 
suggested, and though the balance of opinion appears to be against the 
older view of impassibility, it cannot be said that the difficulties in the 
opposite opinion have been removed. Even if we found some way out of 
the logical difficulty of self-sufficingness as a quality of the Perfect Being, 
we should still have to face another problem. It can be argued that the 
same reasons which might lead us to hold that God shares our suffering 
would equally lead us to hold that He shares our sin ; and this conclusion 
would be singularly inconvenient for any belief about God except 
Pantheism. If the expression of a personal opinion may be allowed, I 
would say that, on the one hand, it seems inconceivable that suffering 
does not enter, in some form, into the Divine Experience, for to deny that 
altogether would be to render unmeaning those assurances of the Divine 
sympathy which have given strength and peace to many religious souls. 
It would be to make God so transcendent that He would be quite different 
from what He is believed to be in the most poignant religious experience. 
On the other hand, however, it seems impossible to attribute mere suffer- 
ing to the Divine Experience, for in that case we should fall into the error 
which Von Hiigel dreaded, of debasing God in our thought to our own 
level of frequent frustration. The Divine Experience must be triumphant 
and therefore joyous ; but it may be that into it there enters the suffering 
of the world, real but overcome. 


V 


There are two topics which cannot be wholly omitted in a survey of the 
philosophy of religion—Immortality and Revelation. ‘The religious view 
of the world includes not only the concept of the Divine but of man’s 
relation with the Divine, and this relation has been expressed in the ideas 
that man’s destiny is not circumscribed by the present life and that he has 
been the recipient of Divine communication. 

The ideas of immortality and of a future life are not identical. The first 
implies an existence which is, in some way, raised above the vicissitudes 
of time, the second may mean no more than that there is another temporal 
existence for the individual following on death. The belief in a future life 
is almost universal in the more primitive religions, and it may justly be 
claimed that there is a wider consensus for it than for belief in God. 
Though the pictures of the future life vary in detail, there is one common 
principle pervading them. The uncivilized man thinks of his life in the 
beyond as an extension and reproduction of the present. Nor is the 
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picture always of a life superior to the present one in happiness. On the 
contrary, beliefs are frequently of a melancholy character, and to the early 
Hebrew and Greek the lot of the departed was miserable compared with 
that of those still living. Religion does not, however, invariably give rise 
to a faith in personal survival. For a considerable period the higher 
religion of the Hebrews included no doctrine of individual immortal- 
ity, but only that of the indestructibility of Israel, the chosen people of 
God. 

When we turn to the religion of civilized men, it is important to observe 
that not every belief in survival of bodily death is a religious belief. The 
doctrine might be held as a mere fact, which could be supported by 
evidence but had no connexion with any spiritual end of human aspira- 
tion and no relation with worship. The belief in immortality becomes a 
part of the philosophy of religion when it is directly connected with 
belief in God. | 

Religious thought has been engaged for the past two centuries in a 
struggle with materialism, and with the more plausible surrogates for 
materialism which go under the name of “ naturalism.” The primary pur- 
pose of this struggle has been to vindicate the spiritual character of Reality 
and the right to believe in God ; but the same warfare has been waged 
round the individual self and in connexion with the right to believe in his 
immortality. Here the difficulty for religious thought appeared more 
immediately pressing than in relation with belief in God, for it 
seemed clear that the human consciousness was dependent on the bodily 
organism, and every advance in physiology and psychology made this 
dependence more definite. There was thus apparent ground for the 
theory of T. H. Huxley and many Victorian philosophers that con- 
sciousness was a mere ‘‘ epiphenomenon,”’ a kind of temporary shadow 
cast by the brain. The development of reflection since the time of Huxley 
has brought into clear light the complexity of the problem of the rela- 
tion of mind and body, and the fact that it constitutes one of the central 
enigmas of thought, hitherto an insoluble one. The Epiphenomenal 
theory has lost ground with serious thinkers and the prevailing views are 
forms either of Parallelism or Interactionism, i.e. that the two series, 
mental and physical, run on side by side without affecting each other, or 
that consciousness and the body act upon each other, neither being the 
creation of the other. To this development we must now add the con- 
sequences which seem to follow from the new departures in physical 
theory. So far as their general effect can be estimated, they lend support 
to the view that consciousness is fundamental in the universe and can- 
not be derived from or wholly dependent upon the material order. 
There is, we may suggest, a sharp change of direction in scientific 
thought. Whereas up to the end of the nineteenth century, on the whole, 
it lent support to the prejudice of common sense that consciousness is 
the product of matter, it tends now to support the opposite view. 

The conceptions of immortality which have proved acceptable to 
religious philosophers fall roughly into two classes—inherent immor- 
tality and conditional immortality. According to the former, the human 
self is naturally immortal and imperishable ; according to the latter it has 
no immortality in its own right but may attain immortality. The natural 
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immortality of the soul was the doctrine which the Christian Church 
adopted and modified. The arguments of Plato, including the famous 
one based upon the soul’s “ simplicity,’’ were all directed towards es- 
tablishing the inherent immortality of the soul. Aristotle, though he did 
not accept the doctrine of individual immortality, held that the “ creative 
reason ’? in man was Divine and imperishable. The anticipations of the 
Gospel in Plato were a favourite theme of the early defenders of Christi- 
anity, and it was natural that they should assume that the Platonic 
doctrine was, in essence, the same as the Christian belief in the resur- 
rection of the body. Thus it has come about that the prevailing opinion 
in Christian theology kas been that every rational self is immortal. Re- 
cently, however, the question has been asked whether the New Testa- 
ment does in fact teach the natural immortality of all souls, and whether 
perhaps there is not a striking difference between the Platonic conception 
and that of primitive Christianity. The Philosophy of Religion is not con- 
cerned with the discussion of the historical question, but it must con- 
sider the meaning of the alternative view which, it is said, the New 
Testament presents. 

The theory of conditional immortality may be summed up by saying 
that it takes literally the utterance of St. Paul, “‘ the wages of sin is death, 
but the gift of God is eternal life.’”” The immortality of the self depends 
upon the action and choice of the self. Those who definitely and irre- 
vocably range themselves with the lower values, the things that perish, 
share the mortality of that which occupied their attention and their 
thought. They come to an end. Those who choose the higher values, the 
things that are eternal, receive the gift of immortality, “‘ the wages of 
going on.” It is implied in this second view that there is no conclusive 
reason for holding that every rational being is immortal. This, however, 
would be disputed by some philosophies at the present time. Dr. 
McTaggart may serve as an instance of the persistence of the belief that 
human immortality can be proved on metaphysical grounds. 

Few contemporary thinkers would admit that the Platonic or any other 
arguments for immortality are conclusive, and there would be a large 
measure of agreement that belief in immortality must be based upon 
belief in God ; the best reason for holding it is that it is implied in the 
Theistic view of the world. Whether this is so or not is a matter of con- 
troversy ; but it may be contended that any religious, and certainly any 
Theistic, theory of the nature of Reality must hold that there is a “‘ con- 
servation of values.’’ It would appear to be very difficult to hold both 
that all values are conserved and that all finite persons perish, for the 
values which we know are all intimately related with personal life, and, 
so far as we are aware, can have no existence divorced from personal ex- 
perience. This consideration would support the conditional view of 
immortality if, as seems probable, there are some selves which do not 
attain that degree of development which would justify us in concluding 
that a rational universe, in the sense of one which produced and preserved 
the highest sum of value, would be one in which they must continue to 
be. 

The idea of immortality involves a great number of subsidiary ideas 
which are not without obscurity. For example, the problem of personal 
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identity is one which we should have to discuss in any complete treat- 
ment of the subject. Of still wider scope is the question whether the im- 
mortal life of those who have passed beyond death is a condition of pro- 
gress towards a fulfilment, and whether the End towards which they 
aspire, the vision of God or the complete union with Him, is one which 
can be supposed to be compatible with individual existence in any sense. 
These discussions we must forbear to enter upon, but we must note that 
the fact that we may be able to find no satisfactory conclusion concerning 
them has little or no bearing on the validity of belief in immortality. 
Religion itself, when it has attainéd its highest point of spiritual insight, 
has refrained from any definite concept or image in this matter, and has 
been content to say, “‘ Eye hath not seen, nor ear heard, neither hath it 
entered into the heart of man.’’ We must repeat that there would be no 
value for spiritual religion in the conviction that life persists after bodily 
death, unless that life were the provision of new opportunities for the 
spirit in its quest for God. | 

All the great religions of the world, with the possible exception of Con- 
fucianism, profess to be founded upon a revelation. The record of the 
revelation is frequently contained in sacred writings, and the scriptures 
are themselves generally regarded as authoritative and as being part of 
the revelation. The primary source, however, of revelation is inspired 
persons ; in Christianity and Mohammedanism the revelation culminates 
in the person of the Founder of the religion, whose teaching is regarded 
as the highest source of the knowledge of God. The philosophy of religion 
is not concerned with the critical and historical enquiries which elucidate 
the origin of the written sources and the circumstances in which they were 
composed. But it is concerned with the general idea of revelation, with 
the possible meanings of the idea, and with the reasons which may be 
alleged for accepting a revelation as authentic. Revelation is an essential 
conception for religion. There is no living religion which is, in its own 
view, the mere product of human reflection ; all rest upon the supposed 
self-disclosure of the Divine. Nor can the most enlightened Theism dis- 
pense with the belief, since it would be a strange paradox to believe in 
God and, at the same time, to hold that He had in no way disclosed 
Himself to His creatures. 

Religious thought has been haunted by the distinction between reason 
and revelation. Sometimes these have been set in opposition to one 
another, but more frequently they have been regarded as separate but 
co-ordinate sources of Divine knowledge. The theology of the Middle 
Ages in Christendom spent much thought upon the relation of the 
authority of Revelation and the power of the unaided human reason. ne 
differentiation between “ natural ’’ and “ revealed ” religion is still com- 
mon. As we have already seen, according to Thomas Aquinas certain 
truths concerning God, such as His existence and His unity, are open to 
the mind of man apart from any revelation. They can be demonstrated by 
the speculative intellect ; they have in fact been demonstrated by Aris- 
totle. Certain other truths, such as the Incarnation, the Redemption of 
man, the creation of the world, and the Trinity could not have been dis- 
covered by human reason. Now that they are authoritatively revealed 
they can be shown to be not contrary to reason, though above it. Certain 
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consequences follow from this theory. In the first place, it seems that 
the substance of revelation is the same in kind as that of the knowledge 
which the intellect acquires by its own independent operation. Revela- 
tion, so to speak, steps in where reason leaves off, and supplements man’s 
imperfect supply of truth about God with more truth about God. We 
should observe, however, that Aquinas recognizes another function in 
Revelation. It conveys the truths of ‘‘ natural religion” to those who, 
from lack of faculty or opportunity, would not otherwise have known 
them. A conception practically identical with this was adopted by Bishop 
Butler, according to whom a part of the office of Revelation is to be a 
** republication of natural religion.’’ In the second place, a consequence 
concerning the credentials of revelation must be pointed out. Since the 
essential nature of revelation is to add to what reason can tell us, the 
evidence of revelation cannot be its conformity to reason. Our ground for 
accepting it must be sought in “* external evidence,” in miracle and the 
fulfilment of prophecy. 

Various causes have been at work to produce a movement away from 
this position in modern thought. The fact that the value of alleged mir- 
acles as evidence of revelation has been disputed, and the new critical 
conclusions concerning the nature of prophecy, have played an important 
part; but perhaps of even greater influence have been considerations 
drawn from the nature of religion itself and the study of the relation of 
authority to reason. The old division between natural and revealed reli- 
gion has been questioned by many writers, notably by Professor Clement 
Webb, and the increasing knowledge of the phenomena of religious ex- 
perience has reinforced the disposition to abandon the traditional stand- 
point. No part of the philosophy of religion has been so little investigated 
as the idea of revelation, and it must be confessed that we await a syste- 
matic treatment of the question. The main lines, however, of a modern 
view are taking shape. It would discard the assumption that the primary 
content of revelation is ‘‘ propositional’? knowledge, a collection of 
miraculously communicated statements about Divine things, or super- 
naturally imparted philosophy. It would return to the Biblical concep- 
tion of revelation as the self-disclosure of God in human experience, in 
the lives of persons. The theological doctrines, and the literary expressions 
of this experience, are not themselves the revelation but are more or less 
adequate interpretations of it. In this way it would be impossible to 
_ divide religion into ‘‘ natural ’’ and “ revealed,”’ for all religion would be 
revealed, and at the same time all would be a proper object of rational 
criticism and valuation. 

If this theory were adopted, it would be necessary to extend the notion 
of revelation beyond the borders of religion in its narrower sense and in- 
clude all apprehension of spiritual values, moral and esthetic as well as 
** religious,’ within its scope. The fact that much religion is mixed with 
superstition and positive evil would be explained on the ground that 
_ revelation, being always through persons, must be conditioned by the 
capacity of the persons ; the human element in the revelation will always 
be present. The Divine light will always be distorted by the human 
medium ; in One alone, according to Christian belief, has the human 
personality been the adequate instrument of the Divine self-revelation. 
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In this manner we might conceive the whole spiritual development of 
man as a revelation of God, and might proceed to trace the line which 
seemed to lead most directly to revelation’s highest point. Some such 
argument would be used by a modern believer in a special and final revela- 
tion to justify his belief that there has appeared in history a disclosure of 
the Divine which has supreme authority. Into these domains it is scarcely 
the duty of the philosophy of religion to enter. It has fulfilled its task 
when it has taken us to their boundary and pointed to the territory which 
remains for the enquiring spirit to explore. 
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DHE.PHYSIGAL«oNATUREcOP 
THE UNIVERSE 


By 
J. W. N. SULLIVAN 


SYNOPSIS 


This Article begins with the fundamental physical concepts intro- 
duced into science in the seventeenth century and describes their 
successful application to a description of a variety of phenomena. 
The discovery that these concepts were inadequate is then shown to 
have been brought about by the fruitless attempts to construct a 
mechanical theory of light, and by the experimental work that led to 
the dissociation of the atom into charges of electricity. Cognate dis- 
coveries, e.g. Radio-activity and X-rays, are also mentioned, and the 
electric theory of matter is developed. Further analysis of matter is 
shown to make a still more fundamental revision of scientific concepts 
necessary, and the reader is introduced to the modern Quantum 
Theory and to the new theories of atomic structure. It is shown that 
science has abandoned the ideal of explaining phenomena in terms 
of the familiar. The abstract character of the new theories is empha- 
sised. The simultaneous analysis of space and time conceptions, 
culminating in the generalised Theory of Relativity, is also described, 
and an account is given of the Theory of the Finite Universe and of 
the recent attempts to extend still further the range of Relativity 
Theory. 
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THE..PH¥SLCAL, NATURE.OR 
THE UNIVERSE 


§.1 


The science of Physics has often been presented to an admiring world 
as the ideal science. It seems to fulfil all the criteria that make an enquiry 
truly scientific. Thus it rests upon observation and experiment ; all its 
terms are clearly and exhaustively defined ; and it reaches its conclusions 
by the impeccable method of strict mathematical reasoning. Compared 
with it all other sciences are, in one respect or another, imperfect. Thus 
astronomy, although it rests upon observation and employs mathemati- 
cal reasoning, knows nothing of experiment. Men cannot experiment with 
the stars. The astronomer cannot handle and control his material with 
the facility that the physicist enjoys. The science of chemistry, although 
most firmly rooted in observation and experiment, makes comparatively 
little use of mathematical reasoning, and some of its fundamental con- 
cepts are not yet, perhaps, entirely free from obscurity. Biology is still 
more imperfect in these respects, while to call psychology, ethnology, 
economics, and so on, scientific is to express an aspiration rather than an 
achievement. 

It would seem, therefore, that the best exhibition of the procedure of 
science and of its ultimate aim is to be found in the science of physics. 
Physics, one would suppose, is the study which presents the scientific 
method in all its purity. But when we study the descriptions of the various 
phenomena covered by the science of physics we do not find that any one 
ideal of “‘ explanation ”’ has been consistently adopted. Different kinds of 
explanations have been fashionable at different times. It would seem, ona 
broad survey of physics, that science does not yet know its own mind. 
Einstein’s theory differs from Newton’s not only in mapping more ac- 
curately the region of phenomena surveyed, but also in the fact that the 
map is constructed on entirely different principles. The atom of modern 
physical theory is not only a more complicated entity than the atom of 
the Victorians, but it is, as an intellectual construction, based on entirely 
different concepts. Physics began, and for a long time continued its career, 
by trying to explain phenomena in terms of familiar notions. ‘Thus New- 
ton’s “ forces ” of attraction and repulsion had their psychological origin 
in our sensations of muscular effort—of pulling and pushing. The “ elec- 
tricity ” of the early physicists was conceived as a “ fluid.” The “ atom “0 
of the Victorians was analogous to a tiny grain of sand. Modern physics 
has given up this criterion of familiarity. Many modern physical theories 
consist in establishing mathematical relations between entities which can 
be logically defined but which are quite unimaginable. It is for that rea- 
son that these modern theories cannot be “‘ pictured.” 
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Although physics has, in very important respects, profoundly changed, 
it remains mathematical in character. The primary entities used in physics 
are all capable of mathematical definition. Indeed, entities which cannot 
be defined mathematically would not be adopted in physics. We may say 
that physics is an adventure. It is an attempt to describe Nature, or cer- 
tain parts of Nature, mathematically. In this respect the science of physics 
has always been self-consistent. But the primary entities to which the 
mathematical method is applied have changed out of all recognition of 
recent years. In that sense the science of physics has truly undergone a 
revolution. To understand this revolution we must understand the causes 
that have brought it abcut. 


§ 2 


Modern physical science is popularly supposed to have begun with 
Galileo. Scholars can show that there was considerable activity, of a kind 
that we should have to call scientific, before Galileo, but it remains true 
that Galileo was the first to isolate clearly certain fundamental scientific 
ideas, and the first to present them forcibly to the mind of his time. 
Galileo’s greatest contribution to the scientific outlook consists in his 
analysis of the notion of motion. He claims to have been the first to realise 
that motion should be treated mathematically. Even so simple a matter 
as the acceleration of a falling body had never been stated clearly before. 
People realised, of course, that a falling stone moves faster and faster, but 
it does not seem to have occurred to them to measure the rate of increase 
of the motion. Galileo understood this perfectly. As he says: “ It is re- 
quisite to know according to what proportion such an acceleration is 
made ; a problem that I believe was never understood hitherto by any 
philosopher or mathematician, although philosophers, and particularly 
the peripatetics, have writ great and entire volumes touching motion.” 

How did Galileo come to conceive the idea of treating motion mathe- 
matically ? How, in fact, did the notion ever arise that Nature is a vast 
mathematical machine ? The notion was not a part of the orthodox 
Aristotelianism of the Middle Ages, although it had occurred to certain 
exceptional minds, such as Roger Bacon and Leonardo da Vinci. It seems, 
as a matter of historical fact, that the notion came about as a result of 
certain philosophical speculations. There has always been a certain type 
of mind which is prone to find in mathematics the key to all things. Some 
of the manifestations of this general attitude are decidedly puerile, as we 
see when numerical interpretations are applied to the prophetic books of 
the Bible. The Great Pyramid imbecilities and some of the Shakespeare- 
Bacon controversies are manifestations of the same tendency. Even some 
very great men have been impressed by the mystical significance of 
mathematics. Thus, St. Augustine tells us that God created the world in 
six days, because six is the perfect number (being the sum and also the 
‘product of the first three numbers), and six would still be perfect even if 
the work of the six days did not exist. We may dismiss these notions as 
mere fantasies, but it cannot be denied that the general attitude played a 
great part in the creation of science. Kepler, one of the really great 
creators, thought that Nature is essentially mathematical. He did not 


85 


merely believe that phenomena could be described mathematically ; he 
believed that the cause of the phenomena existing at all was that they 
fulfilled certain mathematical relations. Galileo did not go quite so far as 
this, but he did not always feel it necessary (he tells us) to verify his 
mathematical deductions by experiment. We realise now, of course, that 
a mathematical deduction must always be checked by experiment. This 
is not because mathematical reasoning is in itself imperfect, but because 
the premises from which we start may not correspond precisely to the 
facts. Newton recognised perfectly. the issues involved when he said that 
the attempt to describe Nature mathematically is an adventure which may 
or may not be successful. If it breaks down (he said), we must try another 
method. The method has, as a matter of history, been enormously suc- 
cessful, but we must not assume that Nature is necessarily a mathema- 
tical machine, although it is quite likely that we shall be unable to under- 
stand it if it is not. 

Galileo, as we have said, was the first to make the notion of motion 
clear and precise enough to be treated by mathematical methods. In doing 
so he also had to make a precise mathematical concept out of the notion 
of Time. It was his grasp of the mathematical nature of time (as a uni- 
form flow) that led him to devise more accurate clocks. 

Galileo believed that the really important properties of the world are 
those that can be mathematically defined. Thus, things differ from one 
another in size, shape, weight and motion, and all these four properties 
can be described mathematically. The whole world was built up, he be- 
lieved, out of atoms, and these atoms had the four properties men- 
tioned. Differences of motion are produced by force, but Galileo does not 
tell us what force is. He leaves the notion of force something of a mys- 
tery. His conclusion is that atoms, acted on by forces, produce, by their 
combinations, the whole material universe. And in this conclusion we 
have presented, in essence, the problem that was to dominate physics for 
nearly two hundred years. We may say, roughly, that the science of phy- 
sics came about as an attempt to solve one great problem—to show that 
everything is explainable in terms of the motions of little particles. In 
these terms there had to be explained the different states of matter— 
solid, liquid, gas. There had to be explained the phenomena of heat, light, 
sound, magnetism and electricity, and a host of other phenomena, be- 
sides the great omnipresent fact of gravitation. As we shall see, the effort 
has been partly successful and has, in part, been definitely abandoned. 


§ 3 


The scientific adventure began, as we have seen, by assuming that the 
only properties possessed by the real world are such properties as size, 
shape, weight and motion—all of which can be described mathematically ; 
that is to say, they are all quantitative properties. But we are aware of 
aspects of the world that are not obviously quantitative. We are aware, 
for instance, of colours, sounds, odours. What do these perceptions tell 
us about the real world ? This question really belongs to philosophy, and 
different philosophers have given different answers to it. But science has 
generally assumed that these non-quantitative properties are not part of 
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the real, objective world. The point of view is well put by Galileo, who 
was the first to make it explicit. He says : 


** But first I want to propose some examination of that which we call 
heat, whose generally accepted notion comes very far from the truth if 
my serious doubts be correct, inasmuch as it is supposed to be a true 
accident, affection and quality really residing in the thing which we 
perceive to be heated. Nevertheless, I say that indeed I feel myself 
impelled by the necessity, as soon as I conceive a piece of matter or 
corporeal substance, of conceiving that in its own nature it is bounded 
and figured in such and such a figure ; that in relation to others it is 
large or small ; that it is in this or that place, in this or that time ; that 
it is in motion or remains at rest ; that it touches or does not touch 
another body; that it is single, few, or many; in short by no imagination 
can a body be separated from such conditions : but that it must be white 
or red, bitter or sweet, sounding or mute, of a pleasant or unpleasant 
odour, I do not perceive my mind forced to acknowledge it necessarily 
accompanied by such conditions ; so if the senses were not the escorts, 
perhaps the reason or the imagination by itself would never have ar- 
rived at them. Hence, I think that these tastes, odours, colours, etc., 
on the side of the object in which they seem to exist, are nothing else 
than mere names, but hold their residence solely in the sensitive body ; 
so that if the animal were removed, every such quality would be 
abolished and annihilated. Nevertheless, as soon as we have imposed 
names on them, particular and different from those of the other primary 
and real properties, we induce ourselves to believe that they also exist 
just as truly and really as the latter. I think that by an illustration I 
can explain my meaning more clearly. I pass a hand, first over a marble 
statue, then over a living man. Concerning all the effects which come 
from the hand, as regards the hand itself, they are the same whether 
on the one or on the other object—that is, these primary properties, 
namely, motion and touch—but the animate body which suffers that 
operation feels various affections according to the different parts 
touched, and if the sole of the foot, the kneecap, or the armpit be 
touched, it perceives, besides the common sense of touch, another 
affection, to which we have given a particular name, calling it ‘ tick- 
ling.’ Now this affection is all ours and does not belong to the hand at 
all. And it seems to me that they would greatly err who should say that 
the hand, besides motion and touch, possessed in itself another faculty 
different from those—namely, the tickling faculty ; so that tickling 
would be a property that exists in it. A piece of paper, or a feather, 
lightly rubbed on whatever part of our body you wish, performs, as re- 
gards itself, everywhere the same operation—that is, movement and 
touch ; but in us, if touched between the eyes, on the nose and under 
the nostrils, it excites an almost intolerable tickling, though elsewhere 
it can hardly be felt at all. Now this tickling is all in us and not in the 
feather, and if the animate and sensitive body be removed, it is nothing 
more than a mere name. Of precisely a similar and not greater exist- 
ence do I believe these various qualities to be possessed, which are at- 
tributed to natural bodies, such as tastes, odours, colours and others. 


87 


But that external bodies, to excite in us these tastes, these odours, and 
these sounds, demand other than size, figure, number and slow or rapid 
motion, I do not believe ; and I judge that, if the ears, the tongue and 
the nostrils were taken away, the figure, the numbers and the motions 
would, indeed, remain, but not the odours, nor the tastes, nor the 
sounds, which, without the living animal, I do not believe are anything 
else than names, just as tickling is precisely nothing but a name if the 
armpit and the nasal membrane be removed.” 


Thus, Galileo maintains that the characteristics of the real world are 
quantitative, and that our perceptions of qualitative differences are merely 
the way our minds react to certain quantitative differences. Thus, colours, 
as such, do not enter into the scientific scheme. Light is a wave-motion 
in the ether, and different colours correspond to different wave-lengths. 
It is the wave-length with which science is concerned. It is for this reason 
that a colour-blind man, or a man born blind, can understand perfectly 
the whole science of optics. 

It is to be noted that in this passage Galileo assumes rather than proves 
that perceptions of weight, motion, etc., are of an altogether different 
kind from our perceptions of colour, sound, etc. He assumes that the first 
class of perceptions reveal to us an objective reality, whereas the second 
class does not. He imagines that weight, motion, etc., would still exist 
‘‘ without the living animal.” This is an assumption with which many 
philosophers disagree. The distinction is important, however, as making 
clear the limits within which science is confined by its method. Science is 
confined to the quantitative features of the world, but there is no real 
reason to suppose that everything science neglects is less real than what 
it accepts. 


$4 


Although the theory that matter is composed of small indivisible par- 
ticles was not given precise shape until the nineteenth century, the atomic 
theory, in a more or less vague form, had been held by many scientific 
men from the time of Galileo onwards. But the first man to make the 
theory quantitative, and therefore a valuable instrument in research, was 
Dalton, who applied it with considerable success to the phenomena of 
chemistry, thus giving that science a quantitative basis it had hitherto 
lacked. 

Until quite recent times the atom was conceived as a small, hard and 
probably spherical piece of matter. ‘The word “ atom ” is properly ap- 
plied only to the ultimate particles of a chemical element. The ultimate 
particle of a chemical compound which is, of course, formed of the com- 
bination of two or more elements, is properly termed a “ molecule.” 
There are about ninety distinct chemical elements in the world, and 
every other substance is formed out of combinations of two or more of 
them. Thus, sodium is a chemical element and so is chlorine. But sodium 
chloride, which is common table salt, is a combination of sodium and 
chlorine. Water is a combination of hydrogen and oxygen. An ultimate 
particle of water—a molecule—consists of two atoms of hydrogen united 
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with one atom of oxygen. For the purpose of understanding these, and 
similar facts of chemistry it is not necessary to conceive the atom as being 
anything more than a small particle, analogous to a very tiny grain of sand. 
It is not necessary to attribute structure to the atom. Also, as we shall see, 
this simple conception suffices to explain many physical phenomena, It 
is only certain recent researches which make it necessary for us to regard 
the atom as an extremely complicated structure. 

The three states of matter—solid, liquid, gaseous—are readily explained 
on the basis of the atomic theory. In a solid we may regard the atoms as 
being fixed in position. They may be able to vibrate about these fixed posi- 
tions, but they have very little freedom to wander about. For this reason 
a solid preserves its shape. In a liquid the atoms have more freedom of 
movement ; they can slide about over one another. Hence a liquid easily 
takes the shape of any vessel into which it is put. Nevertheless, the atoms 
of a liquid are sufficiently closely bound together to ensure that the liquid 
shall remain of the same volume into whatever vessel it may be put. Ina 
gas, however, the atoms have achieved their maximum degree of free- 
dom. A gas consists of a number of atoms, or molecules, flying about in all 
directions with all velocities. There is no natural limit either to the size 
or the shape of a gas. A gas simply expands until it fills whatever vessel 
contains it. Thus, the differences, in broad outline, of the three states of 
matter are readily explained by the atomic theory. 

The agent that brings about the change from the solid to the liquid 
and from the liquid to the gaseous is heat. It follows, on this theory, that 
heat increases the atomic and molecular motions of bodies. It is easy to go 
further and to assume that heat actually consists of these motions. This 
theory, which is now the accepted theory, was probably held by Galileo, 
and was certainly held by Newton, Hooke, Boyle and others. But during 
the eighteenth century this theory—that heat is a mode of motion—fell 
into disrepute, and was replaced by the caloric theory of heat. According 
to this theory, heat is a fluid, called “ caloric,”? whose union with bodies 
raises their temperature. This. theory was always unsatisfactory. It was 
so unsatisfactory, in fact, that men of science were always tinkering with 
it in order to meet various objections. Thus, the original form of the 
caloric theory explained the fact that bodies expand on being heated by 
saying that the particles of caloric that enter into the body repel one 
another and thus stretch the body out. But it was pointed out that the 
expansion rule was not universal. ‘Thus, water expands on freezing. How 
is this to be explained ? The calorists explained it by modifying their . 
original assumption. They now said that caloric combines chemically with 
the body. Now the volume that results from a chemical combination can- 
not be predicted. Thus the calorists got out of the difficulty by saying that 
anything might happen. This is unsatisfactory. A scientific theory that 
only lives by undergoing successive arbitrary modifications must be re- 
garded with suspicion. 

_ But the death-blow to the caloric theory was given by Count Rumford 
in 1798. While engaged in boring brass cannon at the military arsenal at 
Munich, he found that the metallic chips thrown off were very hot. This 
heat was obviously produced by friction, and he undertook experiments 
to find out whether there was any limit to the amount of heat that could 
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be produced in this way. He found no limit. It appeared that heat could be 
generated by friction inexhaustibly. This result was sufficient to disprove 
the caloric theory. As Rumford said: “ Anything which any insulated 
body or system of bodies can continue to furnish without limitation can- 
not possibly be a material substance.” The only thing that can be generated 
indefinitely in this way, Rumford concluded, is motion. He decided, 
therefore, that heat is a mode of motion. Numerous other experiments 
confirmed this conclusion, and it is now universally accepted that the 
heat of a body is due to the motion of its constituent molecules. 

A very interesting result can be deduced from this theory. If heat is a 
manifestation of the molecular motions of a body, it follows that, if the 
molecular motions cease, the body possesses no heat at all. We are accus- 
tomed to suppose that a body can get colder and colder, just as it can get 
hotter and hotter. But if heat depends on molecular motions, then, in the 
absence of those motions, there can be no heat. A body in this state is said 
to be at the absolute zero of temperature. This temperature, it can be 
shown, is the same for all bodies, and theoretical considerations enable us 
to say what this temperature is. Measured on the centigrade scale, the 
absolute zero is 273° below zero, the ordinary centigrade zero being, of 
course, the temperature of melting ice. Thus, the absolute zero of tem- 
perature is 273° below the temperature of melting ice, or 373° below the 
temperature of boiling water, since water boils at 100° on the centigrade 
scale. The absolute zero of temperature can be very nearly attained by 
modern laboratory methods. Temperatures of about one degree above 
the absolute zero have been reached. At such temperatures all known 
gases become solid, as we should expect, since their molecular motions 
have almost entirely ceased. 

The range of temperature in the universe extends from the absolute 
zero to the temperature of the central portions of the stars. This latter 
temperature is estimated to be many millions of degrees. The great bulk 
of the matter in the universe is, from our point of view, exceedingly hot. 
It is only the very cold parts of the universe, those where the temperature 
is very near to the absolute zero, that can support life. 

The fact that the molecules of a body are normally in movement can 
be demonstrated by what is called “‘ The Brownian Movement.” In the 
year 1827 an English botanist named Brown observed that very small 
particles suspended in water were in a state of constant agitation. For 
many years this discovery attracted no particular attention ; it was put 
down to inequalities of temperature or to vibration. But a series of careful 
experiments finally showed that the effect really was remarkable and could 
not be accounted for by any ordinary means. The explanation was given 
by Einstein. He showed that the phenomenon was produced by the mole- 
cular movements of the water. The small particles, suspended in the 
water, must be perpetually struck by the moving molecules of water. As 
the molecules move indiscriminately in all directions, these collisions 
would usually cancel out. But it would sometimes happen that more mole- 
cules would strike the particle on one side than on another, and thus 
knock the particle a little forward. The next instant the direction of max- 
imum impact would be changed. And thus we should obtain the inces- 
sant and highly irregular movements noticed by Brown. When Einstein’s 
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theory was experimentally checked, it was found to be fully confirmed. 
Thus, we may say that the Brownian Movement is a direct revelation of 
molecular movements. 

Further support to the doctrine of molecular movements is given by 
the success of the Kinetic Theory of Gases. According to this theory 
a gas consists of a number of molecules flying about in all directions. 
As the temperature of the gas increases, the velocities of the molecules 
increase. On the basis of this theory the properties of gases can be 
worked out and are found to be in accordance with the experimental 
evidence. Here is another proof, therefore, of the truth of molecular 
motions. 


§5 


We have seen that the notion that matter is composed of small ultimate 
particles is sufficient to explain a fair range of phenomena. But, in the 
course of these explanations, the notion of the atom has not been made 
very precise. It has not been necessary to make it so. It has been sufficient 
to imagine the atom, vaguely, as a small, hard and possibly spherical 
body. But this small body has been supposed to be of uniform constitu- 
tion throughout. We have not supposed that it possessed a structure. A 
whole new realm of thought, which science cannot yet fully survey, was 
thrown open when it was found that this simple conception was in- 
adequate. 

The first indication that atoms were not the simple things they had been 
taken to be came with the discovery of the Periodic Table of the Ele- 
ments. Atoms, it must be remembered, were known to be of different 
weights. All atoms of the same element were of the same weight, but the 
atoms of different elements differed in their weights. The chemists, by 
laborious and accurate experiments, had determined the relative weights 
of different kinds of atoms. Thus, it was known that an atom of oxygen 
weighed sixteen times as much as an atom of hydrogen. The elements 
could be arranged in the order of their atomic weights, beginning with 
hydrogen, the lightest of the elements, and ending with uranium, the 
heaviest known element. When the elements were arranged in this way it 
was found that they fell into more or less well-defined groups. A group of 
heavy atoms would be found to repeat, fairly closely, the chemical and 
physical properties of a group of lighter atoms. This sort of repetition ran 
all through the table. At regular intervals atoms appeared which seemed to 
be, judging from their properties, more complicated versions of atoms 
which had appeared earlier in the table. The physical and chemical pro- 
perties that characterised any given atom occurred periodically at inter- 
vais throughout the table. This similarity of properties suggested a sim- 
ilarity of structure. It began to be suspected that atoms were not merely 
simple particles, but entities possessed of a more or less complicated 
structure. Another twenty-five years was to elapse, however, before this 
surmise received experimental justification. 

Between the years 1895 and 1900 a series of extraordinary experiments 
showed definitely that the atom is not a simple entity. The first group of 
these experiments was concerned with the electric discharge in a vacuum 
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tube. If two metallic plates are fixed inside the two ends of a glass tube 
which has been exhausted of air and these two plates are then connected 
to a source of electricity, a somewhat complex phenomenon occurs in the 
tube. The chief part of the phenomenon, however, consists in a stream of 
something coming from the negatively electrified metal plate. It can be 
shown that this stream travels in straight lines, for if an obstacle be placed 
in its path a clearly-defined shadow is thrown on the far end of the glass 
tube. If a magnet be brought near the tube, the direction of the stream 
is deflected. It was proved that the rays constituting the stream actually 
carry negative electricity with them and, further, that they possess the 
extraordinary property of being able to pass through thin sheets of metal. 
In 1897 J. J. Thomson put forward the theory that these rays consisted 
of electrically charged particles, but that the particles, as their penetrative 
power proved, were much smaller than ordinary atoms. The next step 
was to determine the precise size of these little particles. This was done, 
with the extraordinary result that they were found to be nearly two thou- 
sand times smaller than the lightest known atom—namely, the hydrogen 
atom. These little electrified particles were called “‘ electrons.”? Further 
experiments showed that, wherever and however they were obtained, all 
electrons were exactly alike. Here, then, it was conjectured, were the real 
foundation-stones of the material universe. The theory came into being 
that all material atoms are composed of electrons. 

But in the meantime a very interesting discovery had been made re- 
specting the nature of these electrons. We have described them as 
*‘ electrified particles.”” Now J. J. Thomson had shown, some years be- 
fore, that when a body is charged with electricity, that body behaves as if 
its mass were increased. It is as if the electric charge has a mass of its 
own. How much of the mass of an electron is due to its electric charge ? 
This question could not be answered until the mass and the electric 
charge of an electron could be measured separately. This was finally done 
and the result was bewildering. It turned out that the whole of the mass 
of an electron was due to its electric charge ! The electron was nothing but 
electricity. There was no “ ordinary matter ” there at all. The theory that 
matter is composed of electrons, therefore, really meant that matter is 
built up out of “‘ disembodied charges of electricity.” The theory seemed 
to make the whole world of matter completely un$ubstantial. The theory 
could only be assimilated by making our notion of “‘ matter ”? somewhat 
more abstract. We had to get rid of the notion of “‘ substance ” and re- 
place it by the notion of ‘‘ behaviour.”” Anything that behaved like matter, 
anything, in particular, that manifested the cardinal property of matter— 
namely, inertia—was fitted to play the réle of matter. Electrons possess 
all the necessary properties. The fact that they are called * electric 
charges ” instead of “‘ material particles,’ only means that they possess 
other properties in addition. 

It is evident, however, that electrons, by themselves, are not sufficient 
to build up atoms of matter. Atoms are electrically neutral, whereas every 
electron is charged with negative electricity. Further, electrons, all being 
negatively electrified, repel one another and an assemblage of them could 
not be stable. We must assume, therefore, that the electrons in an atom 
are somehow associated with a charge of positive electricity. Such a 
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combination could be stable, and would also account for the fact that an 
atom is electrically neutral. 

The next step was to determine the way in which these constituents 
are arranged in the atom. After one or two unsuccessful attempts had been 
made, Sir Ernest Rutherford suggested an arrangement which has had a 
great measure of success. This was the famous theory of the atom as re- 
sembling a “‘miniature solar system.” The positive charge was supposed 
to be located at the centre of the atom, while the negative electrons, like so 
many planets, circulated round it. In every case the central positive 
charge is just sufficient to counterbalance, electrically, the sum of the 
electrons circulating round it. The differences between different kinds of 
atoms were explained by differences in structure. ‘Thus, a hydrogen atom 
consists of a positively charged nucleus with one electron circulating 
round it. The next atom in the table of the elements—helium—has two 
circulating electrons. The next atom has three, and so on, until we reach 
uranium, which has ninety-two circulating electrons. 

Such is, in broad outline, Rutherford’s theory of the atom, although, 
when worked out in detail, various complications arise. Thus, it was 
found that the positively charged nucleus must be given a complex 
structure, except in the case of the hydrogen atom. The nucleus of the 
hydrogen atom is taken as the unit of positive charge, and is called a 
‘proton.’ The nucleus of the helium atom, however, does not consist 
of two protons, but of four protons combined in some way with two 
electrons. The nuclei of other atoms are still more complicated. Also, the 
orbits of the circulating electrons in an atom cannot be assumed to be sim- 
ple circles. Some of them are very markedly elliptical. Further, they do 
not all lie in the same plane. 

This model of the atom, although well confirmed by experiment, was 
not at all satisfactory to the mathematicians. According to the accepted 
laws of electrodynamics, which had been thoroughly well confirmed over 
a wide range of phenomena, such an atom could not be stable. The re- 
volving electrons, it could be shown by mathematical calculations based 
on the accepted laws, would necessarily radiate energy and approach ever 
more closely to the nucleus. Finally, they would fall into the nucleus and 
the whole atom would vanish in a flash of radiation. On the basis of the 
accepted laws of nature, therefore, such an atom was impossible. It so 
happened, however, that a new and very strange theory of radiation had 
been proposed by Max Planck some years before. He had come to the 
conclusion that the heat radiated from a hot body was not radiated in a 
continuous manner, but in little jerks, or guanta. Similarly, the heat fall- 
ing on a body was not absorbed continuously. Planck imagined that this 
curious effect was due to some sort of resonating apparatus in the atoms 


1 If a piece of glass be rubbed by a piece of vulcanised india-rubber a certain 
degree of force is required to separate them and, if not too far apart, they are 
found to attract one another. They have been electrified by friction. In general, 
any two bodies can be made to exhibit the same phenomena. But it will be found 
that one of these bodies will repel the glass and attract the rubber, and that the 
other will repel the rubber and attract the glass. Hence there are two kinds of 
electricity. They are called positive and negative. Like charges (7.e. both positive 
or negative) repel one another. Unlike charges attract one another. 
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of bodies, but later developments of the theory showed that the effect 
was not brought about in that way at all, but was a revelation of the actual 
nature of radiant energy. Radiant energy is, in its very nature, atomic. 
This conclusion applies to all forms of radiant energy—heat, light, elec- 
tricity, X-rays and so on. 

It occurred to a brilliant young Danish physicist, Niels Bohr, that this 
theory, with certain modifications, could be applied to the atom. The 
application turned out to be very successful. It not only accounted for the 
stability of the atom, but it also accounted for certain well-known ex- 
perimental results which had never previously been explained. In making 
this application it was necessary, of course, entirely to abandon the old 
laws of radiation. It might be thought that this was merely an instance 
of the ordinary process of scientific advancement—merely the replacing 
of an old theory by a new and more comprehensive theory. But the curious 
and disconcerting fact is that the old theory of radiation cannot be com- 
pletely abandoned. According to the old theory, radiant energy spreads out 
from its source in the form of waves. According to the new theory—the 
Quantum Theory—it spreads out like a flight of bullets. The two theories 
cannot be reconciled with one another, and yet there is very strong ex- 
perimental evidence for both. Certain of the phenomena connected with 
the propagation of light have not yet been explained by the quantum 
theory, whereas the old wave-theory of radiation explains them perfectly 
well. On the other hand, there is a large class of phenomena, such as the 
liberation of electrons from metals under the impact of X-rays, that seems 
to be explainable only on the principles of the quantum theory. Amongst 
these phenomena we must include the processes that go on inside an 
atom. 

The account we have so far given of the atom is more or less picturable. 
We have presented the electron as being something like a very small par- 
ticle moving at a determinate speed round orbits of a determinate shape. 
This picturability is, however, largely illusory, as we find if we examine 
the picture in more detail. There is no need to make this examination, how- 
ever, for every picturable element in the theory has now been given up. 

The theory of the atom that we have outlined was first found to be 
seriously insufficient in 1925, and since that date an entirely different 
theory has been developed. This theory is, however, purely mathematical. 
The fundamental entities assumed by it are no longer picturable at all. 
The electron, for instance, on this theory is described not as a particle 
but as a system of waves. These waves are located within what is called 
a “configuration space.” This configuration space is certainly not 
ordinary physical space, for the reason that each electron requires a three- 
dimensional configuration space to itself. Thus, two electrons require a 
space of six dimensions in which to exist ; three electrons require a nine- 
dimensional space ; and so on. It is evident, therefore, that the configura- 
tion space is not real space, and in this sense the wave system that repre- 
sents an electron is a mere mathematical device and not a description of 
a physical reality. The justification of the theory is that it leads to calcu- 
lated results which are confirmed by experiment. These results cannot 
be deduced from the older theory. 

Since the resolution of an electron into waves seems to be merely a 
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mathematical device, it is distinctly baffling to find that there is experi- 
mental evidence for it. A number of experiments on the refraction and 
reflection of electrons show that they behave like waves. No satisfactory 
interpretation of these results has yet been*given. They can hardly be 
taken as confirmatory of the mathematical theory, for that theory is not 
concerned with physical waves. And yet it is difficult to suppose that 
such results are entirely unconnected with the theory. All that we are 
justified in saying is that the mathematical analysis of an electron into 
waves does correspond to certain essential characteristics of the electron, 
but precisely how far that correspondence extends is a matter for future 
investigation. In the meantime it is safest to assume that all we know 
about the electron is its mathematical specification, and that we are not 
yet in a position to say what is the physical reality that obeys that specifi- 
cation. 

The general theory of the atom as a structure of protons and electrons 
receives striking experimental confirmation from the phenomena of radio- 
activity. Radium, as is well known, shoots out two kinds of particles, 
called a-particles and (/-particles. The nature of these particles is known. 
The (-particles are simple electrons..The «-particles are much more 
massive and much more complicated. An a-particle is, indeed, identical 
with the nucleus of a helium atom which, as we have already seen, is com- 
posed of four protons united with two electrons. Both a and / particles 
are shot out from the highly complicated nucleus of the radium atom, 
They testify to the actual disintegration of this atom. Each step in the 
disintegration of a radio-active substance (of which about forty are known) 
changes it into another element. Thus, radium passes through a whole 
series of transformations until it finally settles down as lead. The phen- 
omenon of radio-activity is one proof, amongst many, that atoms are 
complex structures. 

We have seen that the atomic theory of matter has changed out of all 
recognition since the days of Galileo. The scientific notion of matter has 
become steadily more and more abstract, until at present science can tell 
us nothing about it but its mathematical specification. The old familiar 
conception of an enduring substance has been replaced by a collection of 
mathematical symbols. We shall find that this process of abstraction is 
typical of modern physics. 


§ 6 


Besides the problem of the constitution of matter, the science of phy- 
sics was early concerned with the nature of certain “‘ influences,”’ such as 
heat, light, sound, magnetism and electricity. Heat, as we have seen, was 
explained as the motion of little particles, and it was suspected that the: 
other influences would turn out to be explicable as motions of some 
medium or other. In the case of sound the explanation was speedily forth- 
coming. Sound, it was shown, was due to waves set up in the air by a 
vibrating body. The waves travel through the air as alternate pulses of 
condensation and rarefaction. The bigger the swing of the air particles 
the louder the sound, and the more rapid the swing of the particles the 
higher the sound. This theory was worked out in detail, with the result 
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that the explanation of sound in terms of the movements of little particles 
was a complete success. But it was obvious that some new concept was re- 
quired in order to explain light. Light is obviously not transmitted by the 
atmosphere. 

If a vibrating electric bell be put in a glass jar and the jar exhausted of 
air, the sound of the bell becomes feebler and feebler until it becomes al- 
together inaudible. But we continue to see the bell vibrating as vigorously 
as ever. Further, light reaches us from the stars and we know that our 
atmosphere ceases to exist at a comparatively short distance above the 
surface of the earth. If light is due to motion in a medium, therefore, it 
must be a medium which extends as far as the farthest star. 

An early theory, adopted by Newton, supposed that light was due to 
little corpuscles entering the eye after being shot out by the luminous 
body. In this way he explained the fact that light is propagated in straight 
lines. But he did not lay any great stress on this theory. He considered, 
also, the theory that light consists of waves in some subtle medium, or 
“‘ ether,”? filling all space, although, if light is a wave motion, he thought 
it ought to bend round corners, as sound does. This difficulty could only 
be overcome by supposing that the light-waves are exceedingly minute. 
It could then be shown that the degree of bending should also be exceed- 
ingly small. The wave theory, in the hands of Huygens, showed itself a 
better instrument of research than the corpuscular theory, and its study 
was prosecuted with vigour. 

The great problem presented by the wave theory of light was to deter- 
mine the mechanical properties of the medium that conveys these waves. 
The fact that light is propagated with a definite velocity was established 
by the Danish astronomer, Rémer, in 1676. He had observed that the 
satellites of Jupiter were sometimes irregular in their motions, and he had 
noticed that these irregularities depended on whether the earth was ap- 
proaching Jupiter or receding from it. The brilliant idea occurred to him 
that, if light has a finite velocity of travel, it would take less time to meet 
the approaching earth than to overtake the receding earth. The velocity 
of light he deduced from his observations was astonishingly close to the 
value of 186,000 miles per second, which has since been determined by 
refined terrestrial experiments. The questions then arose : What are the 
properties of the medium that conveys light at this speed, and what is the 
nature of the waves ? 

For some time the development of the theory of the ether was hindered 
by the assumption that light-waves, like sound-waves, are longitudinal— 
that is, consist in a to-and-fro motion in the direction of propagation. 
Certain experiments finally made it clear that this assumption cannot be 
correct, and that light-waves must be regarded as transverse—that is, as 
executed at right-angles to the direction of propagation, as occurs when a 
rope fixed at one end is shaken from the free end. When this fact was es- 
tablished the mathematicians were free to develop the theory of a medium 
that would support such vibrations. For years some of the best mathema- 
ticians in Europe devoted their attention to this problem. A great variety 
of ethers were worked out. They grew more and more complicated, and 
miracles of mathematical ingenuity were performed. But nobody suc- 
ceeded in constructing a perfectly satisfactory ether. Nevertheless, the 
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nineteenth century cherished an almost passionate belief in the existence 
of the ether. In spite of all failures, the idea that the propagation of light 
was susceptible of a purely mechanical explanation became an article of 
faith. Men like Lord Kelvin stated that the ether was the most real thing 
in our experience and its existence the most indubitable of truths. Yet it 
continued to elude satisfactory mathematical specification. 

The death-blow to the mechanical ether was given by the publication 
of Maxwell’s electromagnetic theory of light, although nobody—not 
even Maxwell himself—realised that fact at the time. Maxwell’s theory 
was based on the ideas of Faraday, who was the first to regard the space 
surrounding an electrified body as a seat of electric force. The older 
theory regarded electricity, vaguely, as a “ fluid ’’ confined to the surface 
of electrified bodies. The attraction or repulsion between electrified 
bodies was explained as an ‘“‘ action at a distance’? phenomenon. The 
force between electrified bodies was supposed to be exerted instantane- 
ously across the space separating them. Faraday approached the whole 
subject from an entirely different point of view. He regarded the electric 
charges as setting up a state of strain in the space surrounding them, and 
he regarded the forces of attraction or repulsion as being due to this state 
of strain. Maxwell adopted this theory and developed it mathematically. 
As a result of this development, he was led to declare that electromagnetic 
forces are propagated through space with the speed of light. Further, his 
calculations showed that these forces must travel in the form of waves 
very analogous to light-waves. Maxwell did not hesitate to deduce that 
light-waves actually are electromagnetic waves, that light is an electro- 
magnetic phenomenon. ‘Thus was announced the greatest physical dis- 
covery of the nineteenth century. 

Experimental confirmation of Maxwell’s theory was not forthcoming 
for twenty years. It was not until 1886 that Hertz, by a wonderful series 
of experiments, obtained full confirmation of the Maxwellian theory. He 
designed an apparatus for producing an oscillating electric charge and 
found that he could produce electric sparks in a circuit at the other end 
of the room, although the two pieces of apparatus were not physically con- 
nected in any way. He also measured the velocity of propagation of these 
effects, and found that they passed over the intervening space with the 
speed of light. Further, he showed that they behaved like waves, strictly 
analogous to light-waves. He reflected them from the walls of his room and 
refracted them through a large prism of hard pitch. Further experiments by 
other investigators showed still more resemblances, and Maxwell’s electro- 
magnetic theory of light was definitely established. The practical application 
of this discovery resulted in wireless telegraphy and telephony. 

But the immediate scientific interest of Maxwell’s theory lay in the 
light it threw upon the problem of the ether. All etheric vibrations, it was 
now understood, obeyed Maxwell’s equations. The problem, therefore, 
was to give the ether the mechanical properties that would be compatible 
with Maxwell’s equations. Ethers of an altogether incredible complexity 
arose in obedience to this demand. They were so complex that it is 
doubtful, even supposing one of them to have been successful, whether 
it would have been accepted. It would so obviously have been much 
more a tour de force than a revelation of the workings of nature. But, as 
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it happened, none of these ethers was successful. Scientific men began 
to realise that the explanation of all natural processes in mechanical terms 
was an impossible ideal. It became evident that henceforth certain con- 
cepts, other than mechanical concepts, would have to be ranked as funda- 
mental for the science of physics. Electricity became a fundamental con- 
cept. No explanation of it in other terms seemed to be possible ; it had to 
be accepted as an ultimate fact of nature. Indeed, the inverse problem 
arose : Can mechanical processes be explained in terms of electricity ? 

Although it became clear that a satisfactory description of the mechan- 
ism of the ether could not be given, the notion of an ether was not yet 
abandoned. The fact that light and electromagnetic processes in general 
are propagated through space with a finite velocity seemed to make the 
notion of a medium indispensable. And certain general questions could 
be asked about this medium, even although its constitution was unknown. 
The most important question was concerned with the relation between 
moving matter and the ether. Is the ether everywhere stationary, or does 
moving matter carry the ether along with it ? If the ether is everywhere 
stationary, then can the motion of the earth through it be detected? A 
famous experiment, which has since been several times repeated, was 
undertaken by Michelson in 1881 to determine whether the earth moved 
through a stationary ether or whether it carried the ether in its neigh- 
bourhood along with it. The principle of the experiment is simple. ‘Two 
equal arms are placed at right-angles and from the point of intersection a 
ray of light is passed along each arm and reflected back to the point of 
intersection. One arm points in the direction of the earth’s motion in its 
orbit. The other arm is, of course, at right-angles to this direction. If the 
earth is travelling through the ether we should not expect the two rays 
of light to get back to the point of intersection at the same time. For if the 
earth and the ether are moving relatively to one another, the position 
would be analogous to that of two equally powerful swimmers, one of 
whom swims a certain distance up-stream and then down, while the other 
swims that same distance across stream and then back again. We know 
that, in this case, the second swimmer will make the faster time. Similarly, 
the light which travels along the arm at right-angles to the direction of the 
earth’s motion through the ether should make the faster time. Neverthe- 
less, the two rays of light arrived back at the point of intersection at the 
same moment. This experiment has been several times repeated. The 
apparatus has been turned at all angles, the experiment has been tried at 
various times of the year and at various heights above the earth’s surface. 
Moreover, the apparatus is extremely sensitive, and can measure one- 
hundredth part of the effect to be expected if the ether is stationary. 
In every case the result is null. 

Michelson concluded that the earth carries the ether in its neighbour- 
hood along with it. But this conclusion entirely conflicts not only with 
other well-attested experiments, but also with certain astronomical ob- 
servations of great weight and accuracy. In this dilemma it occurred to 
FitzGerald and also to Lorentz that the theory of a stationary ether could 
be preserved, in spite of Michelson’s experiment, if we suppose that every 
body in its motion through the ether undergoes a certain contraction. If 
the arm of Michelson’s apparatus which points in the direction of the 
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earth’s motion is contracted in a certain ratio, thus making the light-path 
shorter, the null result of Michelson’s experiment can be explained. 
Numerous experiments were made to test this new idea, but no direct 
evidence for it was forthcoming. Lorentz showed, however, that the pos- 
tulated contraction fitted in with the electromagnetic equations. 

This was the state of affairs when Einstein published his Restricted 
Principle of Relativity in 1905. He there laid it down as a fundamental 
principle that the velocity of light, whether measured from a system in 
motion or a system at rest, has the same value. This is obviously a very 
extraordinary principle. We are required to believe that a ray of light 
overtakes a moving system (whether the system is moving towards or 
away from the light) at the same rate at which it overtakes a system at rest. 
How can this be possible ? We begin to see that the principle is not a mere 
contradiction in terms if we reflect that a velocity is the ratio of two 
measurements, a measurement of length and a measurement of time. It is 
evident that if measurements made from two systems in relative motion 
reach the same value for the velocity of light, then something must have 
happened to the measuring instruments. This is, in essence, what Ein- 
stein asserts. He says that length and time-lapse are relative conceptions— 
they vary with the state of motion of the observer. The distance between 
two events (say, two flashes of light) is not the same for observers who are 
moving relatively to one another. Nor is the time-lapse between these 
events the same for all observers. A man carries, as it were, his own par- 
ticular space and time about with him. The behaviour of his instruments, 
his measuring rods and clocks, varies with his motion. From the point of 
view of a stationary observer the moving observer’s measuring rod is con- 
tracted and his clock is going slow. We cannot speak of the “ stationary ” 
standard of measurement, however, and say that it should be preferred. 
For our use of the word “ stationary ” is quite arbitrary. There is no ex- 
periment whatever which will show an observer whether he is absolutely 
at rest. All systems in uniform relative motion are on exactly the same 
footing. What we have called the moving observer may quite well suppose 
himself to be at rest, and then the erstwhile stationary observer becomes 
the moving observer. And his measuring rod is contracted and his clock 
is going slow, judged from the point of view of the other observer. In 
fact, the same judgment is made about his measuring instruments that he 
makes about the other observer’s measuring instruments. 

Each observer, as we have said, carries his own space and time about 
with him. All observers who share the same motion make the same space 
and time measurements. Observers whose motions differ make different 
space and time measurements. But these variations in measurement are 
not, of course, arbitrary. They are connected together by the fact that all 
observers reach the same value for the velocity of light—namely, 186,000 
miles per second. From this fact we can find the precise formula according 
to which space and time measurements vary with motion. It is hardly 
necessary to say that, by referring to an “‘ observer,’? we do not imply 
that there is anything ‘‘ subjective ” or “‘ psychological ”’ about this theory 
of relativity. Instead of ““ observer’? we could substitute the phrase 
** automatic measuring apparatus ”’ without affecting the validity of any 
of our conclusions. 
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We have said that observers in different states of motion do not find the 
same values for the distance separating two events, or for the time-lapse 
separating two events. Now, all events exist both in time and in space. 
No event exists at no time at all, and no event exists nowhere. The com- 
plete description of an event involves both the specification of the place 
where it occurred and also the time when it occurred. Between any two 
events, therefore, there is a spatio-temporal relation—that is, a relation 
comprising so much of distance and so much of time. If the time-lapse 
between two events happens to be zero, the events are said to be simul- 
taneous. If the distance is zero, then, of course, they occur at the same 
place. Since the time measurements as well as the space measurements 
of an observer vary with his motion, it follows that two events which are 
simultaneous for one observer need not be simultaneous for another 
observer. Simultaneity is a relative concept. This follows, of course, from 
the fact that time itself is a relative concept. Yet, although different ob- 
servers estimate quite differently both the space and the time-separating 
two events, there is, nevertheless, a certain relation between these events 
on which they would all be agreed. If any given observer takes his space 
and time measurements referring to any particular pair of events and 
combines these measurements in a certain way, he will get a certain result. 
If another observer combines fis measurements for the same pair of 
events in the same way; he will get the same result. The manner in which 
the measurements have to be combined is very simple. The time measure- 
ment has to be subtracted from the space measurement—after suitable 
units of time and space have been chosen. But the precise technique of 
the process is of no present importance. The important fact is that there 
exists a relation between any pair of events which is the same for all ob- 
servers. This relation, it is obvious, refers to something more fundamental 
than either space or time taken separately. It refers to something that does 
not vary with the motion of the observer. What is this something ? 

The correct interpretation of the fact that there is an invariant relation 
between any two events was given by Minkowski. He showed that this 
relation (which is called the izterval) was, in its mathematical expression, 
analogous to the mathematical expression for a distance. He suggested, 
therefore, that the interval is a distance of some kind. But, if the interval 
is to be regarded as a distance, it must be regarded as a distance in a 
four-dimensional continuum. Minkowski did not hesitate to take this 
step. The actual universe in which events exist is, he asserted, a four- 
dimensional universe. Our minds split up this universe into three dimen- 
sions of space and one dimension of time. Different observers, as we 
have seen, split up the universe differently. They take different cross- 
sections, as it were, of the four-dimensional reality. Therefore, they have 
different space and time measurements. Only those quantities which 
refer directly to the four-dimensional reality itself are the same for all 
observers. Of such quantities the interval is one. 

The fact that the interval could be regarded as a distance in a four- 
dimensional continuum immediately illuminated the whole theory of 
relativity. For it showed that the geometry that must be applied to the 
universe was not, as had always been supposed, Euclidean geometry. The 
reader is probably familiar with the fact that during the last hundred years 
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a number of non-Euclidean geometries have been invented. For some- 
thing like two thousand years it had been considered that the axioms on 
which Euclidean geometry are based are necessities of thought. It is now 
known that these axioms are, logically speaking, arbitrary. An entirely 
different set of axioms can be chosen and an entirely logical and self- 
consistent geometry be built up on them. All that is necessary is that the 
chosen axioms shall be consistent with one another. All geometries, 
Euclidean and non-Euclidean, are equally logical and self-consistent. 
There is no a priori reason for preferring any one of them to any other. 
It becomes a matter of experiment, therefore, to decide which of them can 
most conveniently be applied to the description of natural phenomena. 
The geometry we want is the geometry which will best describe the ob- 
served behaviour of our measuring appliances. Our measuring appliances 
may consist of rigid rods and mechanical clocks, or we may find it more 
convenient, in some cases, to use rays of light and vibrating atoms. The 
question is : What geometry best expresses their behaviour ? 

We have said that Minkowski interpreted the interval as a distance in a 
four-dimensional continuum. Now Riemann, the great German geometer, 
had shown that the essential difference between all the different geome- 
tries, Euclidean and non-Euclidean, could be traced to the fact that each 
geometry gave a different mathematical formula for the distance between 
two points. The formula for the interval, if interpreted as a distance, made 
it clear that the geometry of the four-dimensional continuum was not 
Euclidean. Yet it was, in certain respects, very like Euclid’s geometry, 
and for that reason was called ‘* semi-Euclidean.”’ But the differences are 
of great importance. It can be deduced, for instance, that in a continuum 
subject to this geometry there is a maximum velocity. In a Euclidean 
continuum, as we know, it is theoretically possible for an infinite velocity 
to exist. Whatever speed we suppose a particle to be travelling at, we can 
always imagine it travelling at a greater speed. But in a continuum 
governed by semi-Euclidean geometry this is not the case. An infinite 
velocity is not possible in such’a continuum. The uwitimate velocity is a 
certain finite velocity. It is, therefore, strongly confirmatory of Minkow- 
ski’s conception that the velocity of light is found, in relativity theory, to 
play the part of an ultimate velocity. The velocity of a material body can- 
not, according to the theory of relativity, ever exceed the velocity of light. 
For it can be shown that the mass of a body increases with its velocity, and 
increases in such a way that at the velocity of light it becomes infinite. 
This increase in mass is not measurable except at speeds comparable 
with the speed of light. Some of the particles shot out by radium move 
at speeds sufficiently great to enable the increase of mass to be measured. 
At half the velocity of light the mass of an electron (or any other body) is 
increased by one-seventh. At nine-tenths the velocity of light the mass is 
nearly two and a half times greater, while at ninety-nine-hundredths of 
the velocity of light the mass has seven times its value at rest. At higher 
speeds the mass increases very rapidly until, as we have said, it becomes 
infinite at the velocity of light. This can only mean that the speed of light 
is a natural limit for moving matter. In a continuum governed by Mink- 
owski’s geometry it behaves, in fact, as if it were an infinite velocity. 

There is another respect in which the velocity of light behaves as if it 
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were infinite. We are accustomed to suppose that velocities can be added 
to one another according to the ordinary arithmetical law of addition. 
Thus, if a particle passed an observer with a speed three-quarters that of 
light, and another particle passes the observer in the opposite direction 
at the same speed, it would appear that the relative speed of the two par- 
ticles must be one and a half times the velocity of light. Since all motion 
is relative, either of these particles can be considered as at rest, and then 
the other must be reckoned as moving half as fast again as light, thus 
violating the relativity principle that the velocity of light is an ultimate 
velocity. The fact is, however, that velocities do not combine according 
to the arithmetical law of addition. If a train passes an observer on the 
platform at sixty miles an hour and a man walks down the corridor with 
a velocity, relative to the train, of four miles per hour, his velocity, rela- 
tive to the man on the platform, is not sixty-four miles per hour. It is less 
than this sum. The relativity formula for the addition of velocities shows 
that however many velocities relative to the same observer be added to- 
gether their sum can never exceed the velocity of light. This strange re- 
sult is again due to the curious geometry of the four-dimensional con- 
tinuum. None of these results are perceptible, of course, except at speeds 
altogether outside our ordinary experience. Otherwise, we would not 
have had to wait so long for the theory of relativity. 

Another very important result of relativity theory is the light it throws 
on the relation between matter and energy. There are, as is well known, 
various kinds of energy. Thus, there is the energy possessed by moving 
matter, as in the case of a rifle bullet, a stream, or a wind. ‘There is energy 
of strain, as in a bended bow. There is heat energy, light energy, electrical 
energy. All these forms of energy are capable of doing work, and they can 
all be transformed into one another. Moreover, the transformation always 
takes place in a fixed proportion. The same amount of heat energy, for 
example, will always produce the same amount of energy of motion, or of 
electrical energy, or what not. Further, no energy is lost or created in the 
process of transformation. This fact is expressed by the principle of the 
Conservation of Energy. Energy is akin to matter in the fact that it can- 
not be either created or destroyed. But relativity theory has shown that 
the kinship is a much closer one than is expressed by saying that both 
matter and energy are conserved. 

We have already said that a moving body has a greater mass than is 
possessed by the same body at rest. Now the moving body, in virtue of its 
motion, has acquired a certain amount of energy—kinetic energy, as it is 
called. According to Einstein this energy has mass. Indeed, the extra mass 
of the moving body is due to the mass of its kinetic energy. And what is 
true of kinetic energy is true of any other form of energy. All forms of 
energy have mass. Since mass is the cardinal property of matter, this fact 
suggests that energy and matter are convertible terms. We may regard 
the mass of a body at rest as the mass of the congealed energy, as it were, 
that constitutes the body. If matter could be changed into energy we 
should have incomparably the greatest source of energy possible. A 
thimbleful of mud, for example, if changed into energy, would be suffi- 
cient to drive a large ship across the Atlantic. 
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A striking peculiarity of the Restricted Principle of Relativity, as we 
have described it, consists in the réle played by geometry. Various 
phenomena, instead of being referred to special laws of nature, are shown 
to be consequences of the fact that the four-dimensional continuum is 
governed by a certain semi-Euclidean geometry. What, then, is the rela- 
tion between geometry and laws of nature ? A simple illustration showing 
how this question might arise has been given by Poincaré. Let us con- 
sider the triangle formed by three stars. According to Euclid’s geometry 
the three interior angles of this triangle should together equal two right- 
angles. Let us suppose that actual measurements of these angles show 
that they are not together equal to two right-angles. Should we conclude 
that Euclid’s geometry is not the geometry of space ? Not necessarily. 
For in making these measurements we have assumed a law of nature— 
namely, that light is propagated in straight lines. It might be possible for 
us to account for our measurements by giving up this law while still re- 
taining Euclid’s geometry. This example is sufficient to show that what 
we call a law of nature may be at least partially dependent on the geome- 
trical assumptions we begin with.? 

The most celebrated of all scientific laws is Newton’s law of gravita- 
tion. Newton imagined a force of attraction exerted between every par- 
ticle of matter in the universe and every other particle, and he gave the 
law according to which this force varies with the masses and distances 
concerned. In particular, he gave an extremely satisfactory description 
of the motions of the planets by supposing the sun and the planets to be 
exerting this force of attraction on one another. It is interesting to see how 
far this conception of gravitation was necessitated by Newton’s more 
fundamental assumptions. The only geometry known in Newton’s time 
was Euclidean geometry, and Newton doubtless regarded Euclid’s pre- 
suppositions as necessities of thought. When, therefore, Newton said that 
the natural motion of a body acted on by no forces is motion in a straight 
line, he was thinking of a Euclidean straight line. But the assumption that 
the unhampered motion of a body is motion in a Euclidean straight line 
makes the invention of a force of gravitation inevitable. The ‘‘ natural ”’ 
motion of a body, one would suppose, is the motion of a body which is 
not subject to impacts of any kind. But the planets are not subject to im- 
pacts. An earlier theory had supposed that angels carry the planets round 
the sun in just the way they are observed to go round. This may be called 
an “‘ impact ’’ theory. But Newton, needless to say, did not believe in any 
impact theory. Why, then, did not the planets travel in straight lines ? 
Newton concluded that there was a force pulling them out of the straight 
line path. He called this force “‘ gravitation.”’ It is to be observed that this 
force was invented purely because the planets did not behave as Newton 
thought unhampered bodies should behave—that is, they did not travel 
in Euclidean straight lines. Thus, we see that the force of gravitation was 
the ‘inevitable outcome of Newton’s assumption that the geometry of 
space must be Euclidean. If we do not make that assumption, can we get 


1 For further discussion of this subject see the Article on The Nature of 
Mathematics, p. 188. 


103 


rid of the force of gravitation ? In other words, can we explain the ob- 
served motions of the planets as being their natural motions in a non- 
Euclidean space ? 

This was the problem that Einstein solved in his Generalised Principle 
of Relativity, published ten years after the Restricted Principle. The later 
theory may justly be regarded as a generalisation of the earlier theory, for 
while the earlier theory deals only with observers who are moving in 
straight lines with constant velocities, the later theory places no restric- 
tions upon the motions of the observers. The aspect of the later theory 
that interests us here, however, is its attitude towards the whole problem 
of gravitation. Einstein showed that the force of gravitation is a super- 
fluous concept, and that all the phenomena that had been accounted for 
by that force could be equally well explained in terms of a certain non- 
Euclidean geometry. In order to carry through this idea, Einstein had to 
adopt Minkowski’s conception of a four-dimensional continuum. But he 
had to attribute to this continuum an altogether more complicated 
geometry than that proposed by Minkowski. We have already said that 
Minkowski’s geometry is, in many respects, very like Euclid’s. One very 
important point of resemblance consists in the fact that the natural 
motion of a body in a continuum governed by Minkowski’s geometry is 
motion in a Euclidean straight line. Minkowski’s geometry affords no 
assistance in the enterprise of abolishing the force of gravitation. Never- 
theless, Minkowski’s conception of the world as four-dimensional was an 
essential contribution to the general theory of relativity. If Einstein was 
to discover a geometry which would do the work of the force of gravita- 
tion, this geometry must be applied not to space only but to the four- 
dimensional space-time. 

Einstein solved this problem. He showed that if the space-time con- 
tinuum possesses certain metrical properties, then the motions of the 
planets are in the “‘ straight lines,”? or geodesics, proper to this kind of 
continuum. In speaking of the motions of the planets we do not refer 
merely to their paths in space, their elliptical paths, but to their paths in 
the four-dimensional continuum, which are a kind of spirals. In the neigh- 
bourhood of a double star a planet’s spatial path would not be an ellipse, 
and its four-dimensional path would not be a spiral. It would, however, 
describe the “ straight line ’’ appropriate to that part of the continuum. 
Thus, we see that the continuum must have different metrical charac- 
teristics in different parts of it, and that these differences are connected 
with the distribution of matter in the different regions. Thus, there is no 
one definite geometry that can be applied to the whole of space-time. 
The geometry required is a very general, flexible geometry, which admits 
of a considerable range of local variations. This general geometry, which 
Einstein has applied with such success, is called “‘ Riemannian ” geome- 
try, from Riemann, who first discovered it. 

The metrical properties, the geometry, of any portion of space-time, 
depend upon the distribution of matter in that region. A planet moves 
round the sun in an ellipse, not because there is a force of gravitation pull- 
ing at it, but because that is the natural motion of an unhampered body 
in the sort of space-time that exists in the neighbourhood of the sun. For 
the same reason a ray of light that passes near the sun describes a curved 


104 


path. This fact, which was predicted by Hinstein’s theory, has been con- 
firmed by measurements made by various eclipse expeditions. Stars near 
the sun (that is, in very much the same line of sight) cannot normally be 
seen, as their light is overpowered by the sun’s light. But during a solar 
eclipse they become visible. If their light, in passing near the sun, is bent, 
it follows that the stars should appear displaced compared with the posi- 
tions they occupy in the sky when the sun is not there. Einstein’s theory 
enables the amount of the displacement to be calculated, and these cal- 
culations have been fully confirmed by observation. Time measurements, 
as well as space measurements, are influenced by the presence of the sun. 
A vibrating atom may be regarded as a natural clock, and it can be shown 
that atoms on the sun should vibrate more slowly than similar atoms on 
the earth. Thus, the light they emit, which depends on the rate of vibra- 
tion, should be of longer wave-length than the light emitted by similar 
atoms on earth. This result has been confirmed by spectroscopic obser- 
vation. A third result of the theory, which has also been confirmed by 
observation, deals with the motion of the planet Mercury. According to 
Newton’s law of gravitation, an isolated planet should describe an ellipse 
round the sun. But no planet in the solar system describes a strict ellipse, 
since any planet’s motion is influenced by the gravitational attraction of 
all the other planets. This influence is most apparent in the case of Mer- 
cury, for its orbit is the most markedly elliptical of any of the planetary 
orbits. When the calculations were made, however, it was found that 
there was a discrepancy between the theoretical result and the observed 
motion of Mercury. Many attempts were made to explain this discre- 
pancy, but none of them was successful. Einstein’s theory gives a com- 
plete explanation of the whole thing. ‘These three observational results, 
together with the inner coherence and harmony of the theory, have caused 
it to be generally accepted. It may be taken as proved, therefore, that the 
universe exists in a four-dimensional continuum governed by Riemannian 
geometry. 

Gravitation and all the laws of mechanics can be deduced from the fact 
that space-time is subject to Riemannian geometry. These laws are not 
special and isolated laws of nature. They are inevitable consequences of 
the geometrical peculiarities of space-time. Thus, the world has been im- 
mensely simplified. Instead of laboriously discovering one special law 
after another, we deduce them all from one set of premises. But the unifi- 
cation of nature is not yet complete. One great set of laws—namely, the 
electromagnetic laws which govern the propagation of radiant energy 
through empty space—have not yet been brought into the scheme. Also, 
relativity theory throws no light on the fact that matter is atomic in con- 
stitution, nor on any of the phenomena that are dealt with by the quantum 
theory. But certain steps towards a complete unification have been taken. 
Attempts have been made, for example, to bring electromagnetism into 
the geometrical scheme. The procedure, in each case, consists in invent- 
ing a geometry which, while allowing the laws of gravitation and 
mechanics to be deduced, shall also be sufficiently general to include the 
laws of electromagnetism. Electromagnetism, in fact, is to be made a neces- 
sary consequence of the geometrical peculiarities of the space-time con- 
tinuum. It could be shown that the original Riemannian geometry used by 
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Einstein could not do this. All its geometrical peculiarities were exhausted, 
as it were, in accounting for gravitation and mechanics. A still more com- 
plicated geometry is necessary if electromagnetism is to be included. 

One of the most interesting of these attempts is that of Eddington, and 
it is worth mentioning here because of the general nature of its conclu- 
sions. Eddington. begins by attributing to the four-dimensional continuum 
almost the minimum amount of structure conceivable. Compared with the 
firm outlines of Euclidean geometry, the geometry assumed by Eddington 
is almost completely amorphous. Nevertheless, from this bare material, 
and making the minimum number of assumptions, he derives the laws 
of gravitation, mechanics and electromagnetism as being necessary con- 
sequences of this primitive structure. A piece of matter, on this theory, is 
a place where the continuum is curved in a certain way. It is not that the 
piece of matter produces the curvature; the curvature is the piece of 

matter. The “ objective reality ”’ is a continuum possessing certain kinds 
of curvature. As a result of the mind’s selective action on this raw material 
ithe universe of physics, matter and its laws arise. Space and time are not 
fundamental on this theory. The “interval”? with which Eddington starts 
is not, to begin with, a spatio-temporal relation. The mind splits up the 
interval into space and time components, but this is done in obedience to 
imperious psychological laws. The division into space and time is not im- 
posed on us by nature ; we impose it on nature. The whole universe of 
matter is, on this theory, a much more subjective affair than we had 
hitherto supposed. It arises as a result of the mind’s selective action on 
certain raw material. A different mind from ours would fashion a different 
universe out of this same raw material. There are certain mathematical 
consequences of the existence of this raw material to which our mind 
pays no attention, Such consequences do not form features in the universe 
of our perception. Out of all the different aspects or combinations of the 
raw material the mind pays attention to some only. 

What can we say about the nature of this raw material ? Eddington 
maintains that, by the methods of science, we can learn nothing about the 
raw material except its structure. The primary elements of the raw 

\) material with which he starts are undefinable. He calls them “‘ point- 
, events,”? but all we know about a point-event is that four numbers are 
required to specify it. We can illustrate what this means by an analogy. 
To specify a house in New York, for instance, we require to know the 
number of the street and the number of the house in that street. To 
specify a musical note we require to know its pitch, its loudness and its 
timbre. Both pitch and loudness can be represented by numbers, and 
timbre, which is due to wave-shape, could conceivably be given numerical 
expression. If these particulars are given about a musical note they suffice 
to distinguish it from all other musical notes. Point-events, whatever they 
may be, require four particulars to distinguish them unambiguously, and 
each of these particulars can be represented by a number. That is all we 
require to know about point-events for the purposes of science. To us¢ 
one of Eddington’s illustrations, it is as if all we knew about the Big Fou 
at Versailles was that they numbered four. Between pairs of point-event: 
is a relation called the “‘ interval,”’ and this relation can be given mathe- 
matical expression. And from this the existence of matter and its law: 
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can be deduced. Thus, the world of physical science is due merely to the 
structure of the four-dimensional continuum of point-events. Of the 
nature of the raw material science tells us nothing. 

This attempt of Eddington’s to geometrise the world has been men- 
tioned chiefly because it affords a clear instance of his contention that 
science tells us nothing about the nature of reality, but only about its 
structure. This is a point of view which, as we shall see, is becoming very 

rominent in modern scientific speculation. 

The fact that the four-dimensional continuum is governed by a non- 
Euclidean geometry raises the question as to whether space is finite. As 
long as space was supposed to be governed by Euclidean geometry such 
a question had no meaning. For to ask whether space was finite was 
equivalent to asking whether it had boundaries. Obviously, space cannot 
have boundaries, for what can we conceive to lie beyond the boundaries ? 
But it is possible for a non-Euclidean space to have no boundaries and 
yet to be finite. A simple example is provided by the surface of a sphere. 
Regarded as a two-dimensional object, the surface of a sphere is not 
Euclidean. On the surface of a sphere, for instance, the three interior 
angles of a triangle are not together equal to two right-angles. Creatures 
confined to the surface of a sphere and having no knowledge of a third 
dimension would develop a non-Euclidean geometry. And their space, 
which is the surface of the sphere, has no boundaries. These creatures 
could crawl for ever over the surface of their sphere in any direction with- 
out ever meeting any barrier to their further progress. They would come 
back to their starting points, but they would never reach a stop. Never- 
theless, the total area of their space would be finite. Similar conclusions 
hold good when we come to consider a non-Euclidean three-dimensional 
space. It is possible for the total volume of such a space to be finite, 
although there are nowhere any barriers. It is, therefore, a perfectly sen- 
sible question to ask whether the space in which we live is finite but 
unbounded. . 

The notion that space is infinite has always been attended by certain 
difficulties. Consider, for instance, the distribution of the stars. Are we 
to suppose that the stars are scattered more or less uniformly throughout 
infinite space ? Or are we to suppose that they all exist within a limited 
volume of space, and that empty space spreads out to infinity in all 
directions about them ? Each of these alternatives has its own difficulties. 
If the stars are scattered uniformly throughout space, it can be shown 
that the night sky should be very much more luminous than it is. If the 
stars form an island in infinite space, then, under the influence of their 
mutual attractions, some of them should attain very great velocities. 
Such velocities have never been observed. Such difficulties are among the 
reasons that led Einstein to: formulate the theory that the universe is 
finite but unbounded. 

The theory that the universe is finite is now generally accepted, 
Ithough there is some disagreement as to its form. But the theory which 
seems to be, on the whole, most probable assumes that time is curved as 
well as space. This universe has a tendency to expand. Particles initially 
close together tend to scatter. This is, to some extent, borne out obser- 
vationally by the fact that the spiral nebula, which are considered to be 
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*‘ island universes ”? quite outside our main galactic system, are most of 
them receding from us with considerable velocities. These velocities are 
deduced from spectroscopic observations. The light from the spiral 
nebulz is displaced towards the red end of the spectrum, and measure- 
ments of the displacements enable us to calculate the velocities of reces- 
sion. But this effect is complicated by the fact that the time dimension is 
curved. This will have the effect of slowing down all distant processes. 
The shifting of the light towards the red end of the spectrum may be 
partly due to the slowing down of time at such vast distances, for the 
atoms of the nebule, by vibrating more slowly, would send out a redder 
light than similar atoms on earth. At a certain distance, at what is called 
the “ horizon,”’ time would slow down completely and all natural pro- 
cesses would stop. This effect is illusory in the sense that if we trans- 
ported ourselves and our instruments to the horizon we would find every- 
thing going on normally, and the horizon would now appear to be at the 
place we had left. This theory is due to the Dutch mathematician de 
Sitter. On Einstein’s original form of the theory particles did not tend to 
scatter, and there was no slowing down of time. A form intermediate be- 
tween these theories has been proposed, and the whole question is still 
in process of investigation. It appears, however, that the hypothesis of a 
finite, re-entrant space must be accepted. We may put it crudely by say- 
ing that space bends round on itself. This is not true, however, of time. 
There is no reason to suppose that time is ‘‘ closed,’’ and so there is no 
reason to believe in the nightmare of “‘ eternal recurrence.”’ 

Time, in science, extends indefinitely into the past and indefinitely into 
the future. The scientific concept of time is as a bare succession. Future 
and past are distinguished merely by a difference of sign; there is no 
essential difference between them. The equations which enable us to 
determine the future, as when we predict eclipses, can equally well be 
made to work backwards. It is doubtful whether this simple conception 
of time will always prove adequate for the purposes of science. It may be 
that something more akin to our intuition of a creative advance in nature 
will have to be adopted. However that may be, the present scientific con- 
ception of time regards the passage from the present to the future, or 
from the present to the past, as being no more than the passage to the 
right, or to the left, along a straight line. There is, nevertheless, one re- 
spect in which science recognises a difference between the future and the 
past when the material universe as a whole is considered. It can be defin- 
itely stated that the available energy of the universe is steadily becoming 
less. 

We have already said that energy is conserved. The total amount of 
energy in the universe remains constant. In view of what we now know 
of the relation between matter and energy, this statement must be 
amended. We must now say that matter and energy, taken together, are 
conserved. This amendment does not affect the statement, however, that 
the available energy of the universe is steadily becoming less. Energy 
passes from higher to lower levels. Heat passes from a hot body to a 
colder one. This passage of energy can be used to do useful work. But no 
work can be obtained from a number of bodies at the same temperature. 
We may consider an isolated system, from which no energy is lost, and 
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which is composed of bodies initially at different temperatures. In course 
of time all these bodies will reach the same temperature. They have not, 
as a whole, lost any energy, but their energy is now unavailable. In all 
energy transformations, whatever the kind of energy concerned may be, 
there is a loss of availability. The movement of the whole universe to- 
wards a uniform temperature is a process which, so far as we know, can- 
not be reversed. The general idea can be put rather differently if we say 
that the degree of organisation of the energy of the universe steadily 
grows less. In a swinging pendulum, for instance, the organised energy 
of motion is gradually transformed into a less organised form. The pen- 
dulum gradually comes to rest through the friction of its supports and 
through the resistance offered by the air. The energy of motion of the 
pendulum has been used up in increasing the chaotic motion of the air 
molecules and in heating the supports, that is, in increasing the chaotic 
molecular motions of the supports. The energy, in its organised state, 
has disappeared. The resulting disorganised energy, although quantita- 
tively equal to the original energy, will never spontaneously assume the 
organised form. It has become less available. This change, from a more 
highly organised to a less highly organised form, is continually taking 
place in natural processes. And it appears that this process must inevit- 
ably go on until the disorganisation of the energy of the universe reaches 
a maximum. This final state, the end of the universe, must occur within 
a finite time. . 

If, using this same argument about the disorganisation of energy, we 
turn our attention to the past history of the universe, we see that the 
universe must have been more highly organised the farther back we go. 
This process, also, has its maximum. A finite time ago the universe must 
have been in a maximum state of organisation. This state could not have 
been evolved from any less organised state. It appears that the universe 
must have had a definite beginning in time. The accepted laws of physical 
science do not enable us to trace the universe through an indefinite past. 
Further, the chances against this highly organised state having come 
about at random can be shown to be practically infinite. The universe, as 
we know it, must have originated a finite time ago, and it could not have 
originated by chance. The origin of the universe, it would appear, is not 
a problem that can be brought within the scheme to which science con- 
fines itself. Whether this indicates that the universe had a transcendental 
origin, or whether it indicates that science, as a scheme, is not yet com- 
pletely coherent, is at present a matter of opinion. 
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The principle we have just described, the principle that the available 
energy of the universe grows steadily less, is known as the second law of 
thermodynamics. It is essentially a statistical law. It is one of those laws 
that do not deal with single elements, but with large assemblies of them. 
It is now realised that many of the older laws of physics are really only 
statistical laws and are derived from our experience of matter in bulk. 
When we come to study the actual elements of the physical world, such as 
protons and electrons, we find that the laws governing their individual 
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behaviour are quite different from the laws governing their behaviour as 
assemblies. The most striking difference arises when we come to investi- 
gate the relation of cause and effect as applied to the elements of the phy- 
sical world. 

Physical science has long been supposed to present nature as a com- 
pletely determined scheme. It has been a cardinal assumption of science 
that a given state of affairs determines uniquely the next state of affairs. 
If we are given all the relevant data about the present state of the solar 
system, for instance, we can predict any future state of the system. If we 
cannot do so it is merely because our observations are imperfect or that 
we do not know accurately the laws involved. In itself the system is com- 
pletely determinate. In all the phenomena with which science was con- 
cerned this principle seemed to be verified. Predictions of eclipses, as 
everybody knows, come off. This principle was, by some people, gener- 
alised to include the phenomena of life and mind. Free-will was regarded 
as an illusion. Laplace boldly expressed the view implied in the beliefs of 

many scientific men when he stated that from the original distribution of 
ee atoms in the primitive nebula a sufficiently great mathematical in- 
elligence could predict the whole future history of the world. 

The abandonment of this assumption is one of the most striking char- 
acteristics of the present scientific outlook. Strict determinism cannot be 
traced in the behaviour of the ultimate elements of the physical world. 
In these elements we include the “‘ atoms of energy ”’ or quanta, as well as 
electrons. The behaviour of a quantum of light as, for example, in which 
of two directions it will go, is found to be a matter of probabilities. In one 
experiment the quantum will choose one path. In a repetition of the ex- 
periment repeated under identical conditions it will choose the other path. 
If the experiment be repeated a great number of times, the percentage of 
the times the quantum chooses one path or the other can be reckoned up. 
It is then possible to enunciate a law specifying the probability that on 
any given occasion the quantum will take one path or the other. The same 
holds good of the motion of an electron. The chances that it will reach a 
position B from a position A can be given. But its future conduct is not 
uniquely determined by its present state. When a sufficiently large number 
of electrons are taken, as happens in any piece of matter with which 
science deals, their individual idiosyncrasies cancel out, as it were, and the 
resultant behaviour of the assemblage is determinate. 

It might be thought that a closer observation of the electron would de- 
termine the conditions that cause it to jump one way rather than another. 
But an electron cannot be examined without interfering with it. An 
electron has a detectable existence only while it is interacting with the rest 
of the universe. An electron which is playing no part in the production 
of phenomena is in an unobservable state. But an electron cannot be de- 
tected (it could not, for instance, even be seen in an ideal microscope) 
without at least one quantum of energy being involved in the process. 
And this one quantum is sufficient to disturb the motion of the electron 
in an unpredictable way. Heisenberg’s Principle of Indeterminacy states 
that an electron may have posicion or it may have velocity, but it cannot 
in any exact sense have both. The more exact the determination of the 
position of an electron the vaguer becomes its velocity, and the more 
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exact the velocity the vaguer the position. How are we to interpret this 
principle ? Are we to say that it is merely an expression of the fact that our 
methods of measurement are defective—perhaps inherently defective— 
but that, nevertheless, an electron’s behaviour is strictly determined ? 
Or are we to interpret the principle as an indication that the law of strict 
causality does not apply to the fundamental operations of nature ? At the 
present time scientific men are of two minds about this matter. Those 
who maintain that nature is finally undetermined ask what is the use of 
postulating a law of causation that can never be discovered? If our 
measurements necessarily fail to reveal strict determinism, why assume 
that determinism nevertheless exists ? This question is very pertinent in 
view of the tendency of modern science to seek for no explanations except 
in terms of observable entities. By ‘‘ observable ’”? one must understand 
detectable by physical processes.”? Newton, for example, explained the 
centrifugal force developed by a rotating body in terms of the body’s re- 
lation to absolute space. According to Einstein, absolute space cannot be 
detected by any physical processes. He therefore regards it as an illegiti- 
mate entity in a scientific explanation. In Bohr’s early theory of the atom 
we were asked to imagine electrons revolving round a central nucleus and 
occasionally executing jumps from one orbit to another. It was only while 
the electron was jumping that it interacted with the rest of the world. In 
the meantime, while it was steadily revolving in one orbit, it was immune 
from all detection. Bohr’s picture of the atom therefore contained an un- 
observable element. Heisenberg replaced this scheme by one where none 
but observable factors was involved. 

The banishment of determinism from the ultimate processes of nature 
is quite in keeping with this modern tendency. But is it possible to con- 
ceive of undetermined phenomena ? It would seem that the answer to 
this question depends on whether we think we have an intuition of free- 
will or not. If we can regard free-will as an unanalysable category of 
thought, then we may suppose something analogous to free-will to lie 
at the basis of material phenomena. Free-will and determinism then 
become theoretically two equally valid alternatives, and which one we 
adopt is to be decided purely by the evidence. 
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We see that physical science has become a radically new thing since the 
days of Galileo. Science to begin with tried to account for phenomena in 
terms of notions made familiar to us by our ordinary experience, notions 
such as fluids, particles, pushing and pulling and so on. Up to a certain 
point this effort was successful. There are many phenomena which can 
still be accounted for in these terms, provided the analysis is not pushed 
beyond a certain limit: The first really big failure of this method of 
thought was.the attempt to account for light as consisting in the vibrations 
of an elastic solid fitting all space. But although the elastic solid theory 
failed, the ideal of a mechanical explanation of light was not given up. 
The ether became more and more unlike anything in common experi- 
ence, but the fundamental concepts used in constructing it were still 
mechanical. But the fact that no satisfactory mechanical ether could be 
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designed led some to wonder whether the body of concepts that science 
had in stock, as it were, were really adequate. This moment was a turning- 
point in the history of science. Science no longer insisted that the descrip- 
tion of the material universe must proceed in certain terms. Since then 
science has introduced a number of new concepts. But they have this in 
common with the old ones, that they are all capable of mathematical de- 
finition. Whatever words science may use for its concepts, light-quantum, 
distance, mass, four-dimensional continuum, electron, or whatever they 
may be, we find in each case that each of these words stands for a body 
of mathematical relations. Many of them differ from the old concepts in 
the fact that they are not picturable. But the “ picturability ”’ of the old 
concepts was really a quite irrelevant fact about them. The old terms, just 
as much as the new, stood for certain mathematical relations, and only so 
far as they did so were they of any importance to science. The fact that 
the Victorian “ atom ” conjured up the notion of a tiny grain of sand 
doubtless brought comfort to the mind, but it was only the mathematical 
specification of the atom that played any part in atomic theory. It is char- 
acteristic of the modern scientific man that he is sufficiently self-conscious 
to realise that he is only talking about certain mathematical relations when 
he talks about the entities out of which he intends to construct the uni- 
verse. Provided that he has reason to suppose that his mathematical 
specification of an electron or what not is correct, he is not worried by 
the fact that the entity that fulfils that specification is not picturable. 
This realisation of the nature of science makes it clear that the material 
universe is a much more subjective thing than Galileo, for instance, sup- 
posed. It is difficult now to make the hard-and-fast distinction between 
primary and secondary qualities that Galileo made. If our perception of 
the colour red is merely our interpretation of certain electromagnetic 
waves, our perception of a tennis-ball is, it appears on the wave theory of 
matter, merely our interpretation of waves that are still more mysterious. 
Or if we turn to relativity theory, we find that what we perceive as a tennis- 
ball is “‘ really ” a region of a four-dimensional continuum possessing a 
certain kind of curvature. Science does not tell us anything about the 
substance of the elements out of which we have built up the preceptual 
world. It tells us merely the mathematical specifications of those elements. ' 
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ASTRONOMY 
By 
R. A. SAMPSON 


SYNOPSIS 


Astronomy occupies at the present time a position of remarkable 
interest — Each of the physical sciences is now emerging into view 
of the others — What Astronomy has learnt illuminates physics and 
chemistry and in turn is illuminated by them — At the same time, 
in its own region, it has succeeded, far beyond what the most sanguine 
could have dreamed, in learning with certainty the nature, the 
position, the motions, even the constitution of the heavenly bodies — 
Our limit of knowledge, and even of ambition and ideas, a century 
ago, was the solar system ; this is now passed briefly by, as having 
little that is significant to tell— The stars are the real problem — 
We have successively found methods of reaching securely further 
and further out, and of determining the nature, the order and the 
structure of the stars — Not of individual stars alone, but their 
general history, grouping and genesis — Thence we are led on to 
wider theories of the universe as a whole — This Article attempts to 
convey a picture of this extraordinary field. 
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ASTRONOMY 


THE GENERAL BEARING OF ASTRONOMY 


The most evident contacts that Astronomy makes with other sciences 
are those with meteorology, with the geology that tells how the world 
came to be, and last, and above all, with physics. Though the subject 
matter of these sciences is at hand, while that of astronomy is remote and 
inaccessible, astronomy advanced towards certainty far in front of any 
of them. In spite of its remoteness, or rather because of that, it has. pro- 
gressed while they were stagnant, and has developed method after 
method, which have been handled by its students with the complete cer- 
tainty of familiar tools. A glance at the reasons that carry so much cer- 
tainty into such distant regions is far from fruitless. It is necessary, if one 
is to share the conviction, as well as the reserve, that astronomers attach 
to their own assertions. | 

The first reason is, that the material which the astronomer was obliged 
to contemplate itself defined and created science. Because the subjects of 
astronomy were remote and isolated, in the sense that those of meteoro- 
logy were not, they became abstractions, with each element of the problem 
separate from every other, and at first sight independent of them. The 
needs of astronomy may be said to have created geometry. Mathematics 
has always been studied as an abstract science, but in its earlier days 
astronomy may claim to have given it direction, by putting to it a succes- 
sion of problems just in advance of those it had already solved. Geometry 
sufficed for the need at first, especially the geometry of the circle and the 
sphere, which, naturally, were the first to be developed. Later it de- 
manded, still as abstractions and for that reason a proper subject matter 
for mathematics, the geometry of more complex figures, with figures 
undergoing change, the effects of forces, and finally the generalities of 
Relativity. In all measures some error is involved, but a method of calcu- 
lating the residue of truth that resides in the inevitable and conflicting 
errors that enfold it has been created, and this method, in a literal 
sense, transcends our own senses. And in the experimental region, and 
still because of its abstraction and isolation, it has furnished to physics, 
in the stars, a laboratory of experiments and demonstrations of circum- 
stances that wholly outrun any provision it is possible to make otherwise, 
whether in space, time, mass or motion. 

If we look at the picture from another angle, the gain is seen to be 
mutual. Astronomy may be said to have depended upon the advances of 
other sciences. It does so still. Any new method, such as an improvement 
in photography, or the development of the photo-electric cell, or radio, or 
the engineers’ capacity to produce large work accurately, finds an 
application in astronomy. It is the same in theory. For the most part the 
astronomer has learnt to content himself with humble mathematics, 
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because that part can be handled by people of no extraordinary capacity, 
whose main interests are not absorbed thereby. But each great advance, 
such as the development of a new method in mathematics, has carried 
astronomy forward to a new plane. The latest we have seen in our own 
day—the theory of Relativity, with its new formulation—almost an 
elimination—of gravitation. But as these methods grow more difficult, 
they become inevitably less fertile, because less easy to use. 

Mathematics now, generally speaking, has outgrown its astronomical 
services, but its place has been fully taken by physics. Many, and ever 
more, developments of physical theory find their examples and illustra- 
tions in astronomy. 

The characteristic of the subject matter of astronomy, in offering 
ready to hand the abstractions that mathematics and physics demand, is 
the essential reason for its rapid advance. The basis of its certainty, in 
dealing with matters so remote and measures so minute, is that its students 
have been compelled to go over the same ground again and again. There 
is only one solar system. The main facts about it, and even a correct geo- » 
metrical description of it, have been known for about 2000 years. Some of 
the knowledge—that the Sun was the centre—was found and lost and 
found again. All other discoveries, even those that were impossible until 
the telescope was invented, were added as piecemeal extensions, con- 
firming and making extraordinarily sure what was already known. Thus 
the successive revolutions of the satellite systems, the discovery of 
Uranus, of Neptune, and lastly of Pluto, the new planet, all bear that 
mark. They have extended ideas, but they have also fortified what was 
known, while correcting it and marking its limits. And, though high 
originality was required in the discovery, the past was so sure that, to the 
right minds, it suggested the future. 

We may repeat the same theme without generalities, for the process of 
this sure and gradual extension of ideas is worth following. That the Sun 
was the centre of our local system was discovered by Greek science— 
Aristarchus (250 B.c.) taught it; but his ideas were still-born, because they 
came at a time when people were unable to appreciate their value. The 
system which was accepted right up to the late Renaissance was given by 
Ptolemy (A.D. 150). It made the Earth the centre ; and though funda- 
mentally misleading, in a sense it was correct, or nearly so, like a pair of 
gloves that only require turning inside out and will still fit, though on 
the other hands. When at length Copernicus introduced the modern 
system (1543), with a rotating Earth, revolving round the Sun, among the 
other planets, it was a revolution of ideas, but not of facts—the old facts 
were the same though arranged in a new order, and new facts fell into 
places already indicated for them. Astronomy however is now centred, not 
on the solar system, but on the stars. The Sun itself is a star—at first 
the statement was a guess, and it was looked at for at least three centuries 
' before it gained much meaning. First of all, the scale of things which the 
‘fact involved had to be appreciated—the incredible distances between 
the bodies had to declare themselves by much collateral evidence, and 
finally the physical nature of the Sun had to be made out, and fitted in 
with the sequence defined by the other stars. 

It is unnecessary to give other instances, for the whole of the following 
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pages have been written from the point of view of gradual, inevitable 
growth. Astronomy is connected in common parlance with a set of 
startling discoveries. To the astronomer himself it appears much more a 
gradual unfolding. It will be appreciated that this attitude makes 
astronomers good and cautious judges of any new announcement. 


THE SOLAR SYSTEM 


When they are viewed directly, and as they presented themselves to 
the earliest observers, the Sun, Moon and planets show none of their 
true relationships. The Earth seems the most important body. The Moon 
appears as a body that may be compared with the Sun. The planets 
divide into two groups and have no likeness to the Earth. If we re- 
arrange the same facts, but take the Sunas centre, the real system becomes 
evident. The Sun is indeed much the greatest body ; it is a hundred 
times the diameter of the Earth, which means a million timés its volume. 
It has 330,000 times its mass. Physically the Earth has no title to the 
chief place. The planets Mercury, Venus, the Earth, Mars, Fupiter, Saturn 
are spaced out, in their distances from the Sun, with a certain regularity 
which is emphasised by adding the ring of minor planets between Mars 
and Jupiter, and Uranus and Neptune beyond Saturn. They move round 
the Sun in the same direction, in nearly the same plane.! The system is 
evident, though no formula covers the succession of distances. 

So far as we can examine them the planets present a wide range of 
surface conditions. This is to be expected, because their distances from 
the Sun would imply a great difference of temperature. If the Sun 
governs the temperature and there is no contribution of internal heat— 
a state of affairs that corresponds with conditions on the Earth—the mean 
temperatures would range from 200° C. on Mercury to —200° C. on 
Neptune. Venus would be about 70° C. and Mars —40° C. But such mean 
temperatures may allow a wide range, unless there is an atmosphere to 
trap incoming and outgoing heat. By inspection with the telescope, 
Venus appears cloudy, with little detail to fix on. fupiter is certainly 
cloudy, though definite features, like what is called the ‘‘ Great Red 
Spot,” persist semi-permanently. It has a low mean density which 
suggests that the cloud layer may be deep. Saturn is much the same. 
Most of the others offer no definite information. Mars alone can be 
examined in some detail. It is small and its atmosphere is light. By 
putting together what different observers agree upon, it has been mapped 
pretty precisely, so that we can speak even of the changes that occur 
upon it. These changes follow its year. Round its poles, there are what 
seem to be ice caps, which increase and diminish. Concurrently, changes 
take place in its topographical features. What these are we can only guess. 
Large parts of it show an orange tinge, giving the planet its ruddy colour. 
One might suppose they are deserts. If we describe the rest as “‘ vegeta- 
tion ” or “‘ seas’? we must do so with reserve, admitting considerable 
ignorance and keeping the temperature in mind. But in any case, this is 
far more than we know of the other planets. How difficult it is to learn, 


1 The new planet Pluto cannot be included. 
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will be appreciated by saying that under the most favourable circum- 
stances mapping Mars is like reading the inscription on a coin at a 
distance of several hundreds of yards. 

Three additions have been made to the major planets known from the 
beginning. Uranus was discovered by Herschel in 1781, because he saw 
it was not a mere point, like a star. Neptune was found by Adams and 
Leverrier independently, assigning its existence and place mathematically 
so as to explain why Uranus did not follow Newton’s theory of gravitation. 
The planet was thereupon discovered within about a degree of the 
stated place, in 1846. Some fuller details of this are given in the next 
section as also of the latest addition to the solar system, the planet 
Pluto. 

A word may be added about the Minor Planets. Of the thousand or 
more that are now known, most are an undistinguished horde whose 
orbits lie between those of Mars and Fupiter. But one stands out notably 
—FEros—because its mean distance from the Sun is actually less than 
that of Mars, while its least distance periodically brings it much closer. 
It is at these times our nearest neighbour. Thus its distance in 1901 was 
30 million miles ; in 1931, 16.2 million only. Such occasions are far the 
most favourable that are offered for direct measurement of the scale 
of our system. The accepted distance of the Sun, 93 million miles, was 
so derived from the approach in I9oI. 

Coming to the satellites, except the Moon, no other was suspected 
until Galileo in 1610, a few days after he turned his telescope on the 
sky, detected, “‘ with incredible jollity of mind,” the four great satellites 
of Fupiter. He saw also later the ring of Saturn, but this was first recog- 
nised for what it was by Huygens in 1672. Huygens found too the 
greatest of Saturn’s satellites. The ring itself is now known to be a host 
of small satellites, each moving according to an orbit of its own in 
Saturn’s equatorial plane. J. D. Cassini added four more satellites to 
Saturn, W. Herschel two others, and two to Uranus. Two further 
satellites of Uranus were found by Lassell, who also discovered a satellite 
of Neptune. An eighth satellite of Saturn was found by G. P. Bond in 
1848. Asaph Hall discovered two for Mars in 1877, the inner of which 
has the remarkable feature of revolving round the planet three times in 
the latter’s day. More recent discoveries have not been wanting. Barnard 
added a fifth small inner satellite to Fupiter in 1892, Perrine two others 
outside the old system, Melotte an eighth and Nicholson (1914) a ninth, 
while W. H. Pickering added a ninth to the system of Saturn. While the 
earlier discoveries show on the whole a high degree of regularity in the 
systems, the outer members rather shake one’s belief in its significance. 
The ninth satellite of Saturn goes backwards compared to the others. 
The eighth and ninth satellites of Jupiter do the same. The last two are 
also at enormous distances from the planet and subject to such enormous 
perturbations that no orbit fits them, and their places can only be com- 
puted step by step as needed. 

The planets with their satellites, in their comparatively regular 
sequence, are not the sole constituents of the solar system. Much stranger 
members are the comets. We know them to be permanently attached 
to our system, because.they share in the solar motion through space. 
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Several are detected every year, which usually make one revolution 
round the Sun and depart again to remote distances. The greatest 
recent comet of this kind was the “‘ Daylight Comet ” of 1910. A small 
proportion do not go far into space but return regularly, having apparently 
had their motion in approach to the Sun slowed down by a chance 
passage near one of the greater planets. Some eight or ten are thus 
definitely allotted as “‘ captures ”’ to Jupiter. The most famous of all the 
comets is Halley’s, which recedes considerably beyond the orbit of 
Neptune, and revolves in a period of about seventy-five years, a period 
that varies according to chance éncounters with the planets. Its return 
cannot be identified to a matter of five years without taking account of 
such perturbations. Yet they have been followed, with the help of Chinese 
and Japanese chronicles, back to 87 B.c. The most notable historical 
return is that figured in the Bayeux tapestry, contemporary with the 
Norman Conquest. The latest was in 1910, when the comet was a magni- 
ficent object for those favourably placed to observe it. 

The nature of comets is imperfectly known. As they approach the Sun 
they are at first inconspicuous in appearance, presenting a hazy spot of 
light, so that Herschel first announced Uranus as the discovery of a 
comet. They grow in brightness and develop a bright condensation in 
the head and a tail, directed away from the Sun, sometimes of gorgeous 
proportions, and apparently consisting of matter ejected. One would 
suppose that a periodic comet of many returns would become exhausted 
in consequence, but Halley’s comet hardly confirms this view. The tail 
is greatest after the passage past the Sun and diminishes as the comet 
recedes again. Not a few comets have been known to split into two, three 
or four parts, each following an orbit. The orbits of some comets are 
identical with orbits followed by certain swarms of meteorites, which 
we become aware of when the earth chances to encounter their stream 
and they show as “‘ shooting stars ” in our atmosphere. About a hundred 
‘known streams, with or without accompanying comets, have been 
identified. The mass of a comet is very small. When the comet is incan- 
descent, the source of its light can be determined, and carbon monoxide 
and sodium have been detected besides reflection of sunlight. But these 
pieces of information are mere scraps—evidences of ignorance rather 
than of knowledge. 


GRAVITATION 


That the bodies of the solar system behave in a particular way, the 
greatest body dominating the motions of the rest, permits of a more 
comprehensive statement. Newton derived from this fact the law that 
matter attracts matter, particle by particle, with an intensity that dimin- 
ishes as the distance increases, just as though a constant quantity had to 
be spread over an increasing surface. Though that discovery dates from 
two centuries ago, the theory is so well knit that it repays some detailed 
survey. 

Most natural “laws” are accepted tentatively, until some better 
statement can be found. But the response to Newton’s formula, wherever 
it was applied, seemed to be complete. The law was first indicated by 
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the motion of the planets round the Sun, which might all, somewhat 
roughly, be treated as condensed points of matter, but Newton tried the 
wide assumption that the law was exactly true between all particles at 
all distances. Without pausing over the details, it may be said that this 
justified itself completely. It appeared for a long time that astronomy 
required and permitted no other formula. It seemed as if all the known 
phenomena—planetary perturbations, the intricate motions of the Moon, 
those of the other satellites, those of comets also, the movement of the 
Earth’s polar axis, the determination of its figure and the variation of 
gravity upon it, the tides—gave no indication that there was anything to 
add to it. The labour of examination, throughout two hundred years, 
became greater and greater, but it was sustained by the confidence that 
nothing else was required. 

Apparently the law extends also to the stars. In some cases, as for 
example when one star is known to move round another, an essential 
element in the verification may be wanting. And in the case of those 
groups of stars known as moving clusters, the distances may be so great 
that the operation of gravitation is insensible. Still no reason is found 
to call the law other than universal. Incidentally we may remark here 
on the illustration of the debt of general science to astronomy. The 
study of force, and the motion it produces, is more general than its 
astronomical applications. But except in the isolations of the heavenly 
bodies, examples could not have been furnished of verifiable motions 
in curves, and of the complicated rotation of a body about its own centre 
of gravity, whether free or under the action of forces. ‘This is an earlier 
example, of which physics is now supplying many, of the necessity of 
astronomy to science in general. 

The well-known example of the discovery of Neptune is an indication 
of the certainty of astronomical calculation. The planet Uranus did not 
conform to the orbit first assigned to it. A revision of the orbit failed in 
the same way. The departures were analysed independently by Adams 
and Leverrier as perturbations produced by an unknown planet and they 
succeeded in assigning a direction to this body, close to which Neptune 
was actually found. If the effect of the new body was included, the 
anomalies of Uranus were almost effaced. 

But at the present day, we have had a still further example instilling 
confidence. The errors of Uranus were almost but not quite effaced. A 
certain systematic character in them convinced Percival Lowell, among 
others, that they denoted the action of a further unknown body, and by 
unsparing labour he assigned a place and magnitude to it. He felt so 
much confidence in his work that he provided after his death for the 
prolonged search that was necessary. A dozen years later (1930) a body 
was found agreeing quite strikingly with his forecast. He was wrong about 
its magnitude only, and that delayed success in the search. 

This new “ planet,” Pluto, is in many respects unique. It is unques- 
tionably a member of our system, circulating round the Sun. It is not a 
comet, for no comet is visible so far away. The older planets adhere 
pretty closely to a single plane of movement and to nearly circular orbits, 
with the exception of Mercury, which moves distinctly out of the common 
plane and in a very elliptical orbit. But Pluto shows more peculiarity in 
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both respects. It would be easier to find its parallel among the minor 
planets or asteroids. Possibly it is only the first of a chapter of exceptions. 
There are some thirty million objects as bright as it is. Most of these 
are probably stars, but they have never been examined. There would 
be no reason for surprise in a new ring of asteroids beyond Neptune. 

What is the nature of this tie that binds matter to matter ? Or again, 
what is matter, if we take this tie as defining it ? The only, and great, 
advance towards answering this question has been made in our own 
time, by Einstein. Needless to say it cannot be described rigorously while 
avoiding technicalities. The question is one of general physics, but again 
astronomy played an essential part in supplying a foothold for theory. 

Einstein had developed an electrical theory which linked together 
space and time and made mass dependent upon the velocity with which 
it moved. It was frankly revolutionary, and though it fitted in with some 
indications from the difficult region of atomic theory, it might seem to 
have no bearing upon well-tried sciences like astronomy. But there was 
a known phenomenon which astronomers were unable to explain. When 
all the older forces and sources of disturbance were reckoned, the planet 
Mercury did not go as it might be expected to go. The point where it 
passed nearest to the Sun showed a minute shift, that nothing known 
would account for. Here Einstein entered, with the breadth and boldness 
that characterise all his work, and showed that the unexplained motion 
could be caused by the mass of Mercury varying with its velocity, just 
as that of an atom did. The revolution of ideas must be appreciated. A 
crevice had at last been found in Newton’s law of gravitation. Mass, 
which was treated as a primary property of matter, now became a secondary 
one. Confirmation was given to the view that the primordial stuff of 
nature was not matter, but electricity. 

The theory from which Einstein proceeded indicated that time and 
space meant different things to different observers. To any one observer 
they appear easy to distinguish from one another. But we are unable to 
carry over the identification from one observer to another ; there is no 
test by which we can try it. This is sometimes expressed by saying that 
we are quite unable to prove that any two events are simultaneous. 
Therefore if the phenomena are described over again in terms that do 
not assume time and space to be separate and real entities, with a meaning 
absolute and the same to all observers, nothing that is observable will 
be lost and some liberty of interpretation will be gained. Einstein accom- 
plished this work of re-describing the phenomena, and it was a feat of 
genius. He included in the scheme the phenomena of gravitation. The 
result is his General Relativity. 

So many things are taken for granted by all of us, which General 
Relativity dismisses as prejudice, that it is difficult to convey an idea of © 
what remains. The amalgamation of space and time transforms all our 
conceptions, and leaves only a geometry of more than the three familiar 
dimensions. Gravitation even appears as a consequence of local twists 
in this geometry, the occasion or the cause of the twist being the presence 
of matter, or rather of energy, of which matter is one of the manifestations. 
Force is wiped out. What energy is remains unanswerable ; it is primal 
and there are no terms in which to explain it. 
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By this one piece of mathematics, all conceptions of time and space, 
supposed fixed, have been demolished and not replaced. The present 
writer may however record his conviction that, great as may be the 
extension of ideas and of power that Relativity has brought, until some 
way has been found to include electrical and magnetic phenomena in 
its scope, it remains essentially a geometrical tour de force, missing its 
veritable aim.? 


THE SUN AMONG THE STARS 


We are far from an end of what we have to learn from the solar system. 
The discovery of the planet Pluto, and, even nearer home, the unforeseen 
constitution and importance of the Earth’s upper atmosphere as shown 
by meteorites, and by the transmission of radio-phenomena, prove the 
fact, if there were any doubt about it. Still, in an outline, which must in- 
dicate less the minute anatomy of the subject than its greater members, 
we must recognise that the stars, and not our nearest neighbours, claim 
attention. Our goal is to describe where the stars lie, what they are, and 
what systems they compose. But on many important points opinion is 
hardly settled. There are great technical difficulties. I shall attempt to 
indicate them in the course of these pages. The wonder is, that so much 
is sure. But not to exaggerate the authority of our statements, the best 
course will be to follow generally the historical development. 

Describe the stars then, just as they appear upon the sky, first to the 
unaided eye, and finally to modern resources of registration. They are 
very evidently of different brightnesses, the so-called ‘‘ magnitudes,”’ 
and less evidently of different colours. Ptolemy, who worked with an 
arithmetic founded on the number six, as ours is founded on the number 
ten, divided those visible to his eye into six “‘ magnitudes,” each fainter 
than the last. This system is still kept, supplemented only to render it an 
exact tool. We fix a standard first-magnitude star. We define the advance 
of one magnitude as equivalent to a diminution of light 2.512 times. This 
is near the old estimate and implies that a star is scaled five magnitudes 
further down if its light is diminished 100 times. Hence twenty magni- 
tudes meant a fall of intensity of light 100 million times. Such faint stars 
can be reached, but only with the most powerful telescopes and the 
longest photographic exposures. They are quite beyond the eye, even 
with every aid. 

The brightest stars are few and well known. As we proceed down the 
magnitudes they become more and more numerous. Presently we have to 
be content with small sample areas, selected in all parts of the sky. Great 
care is necessary in choosing and counting these samples, and great care 
has been devoted to it. Finally, however we proceed, even counting must 
be given up. The numbers show no sign of stopping, but they outrun our 
resources of registration. 

The counts and estimates may be put in a table as below, where the 
numbers given represent the stars that are met with if we go as far as the 
magnitude m (visual) given alongside. 


1 The theory of Relativity is discussed in the Article on The Physical Nature 
of the Universe, p. 99. 
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NUMBER OF STARS BRIGHTER THAN VISUAL MAGNITUDE m 


m Number m : Number 

4.0 530 13.0 5:700,000 

5.0 1,620 14.0 13,800,000 

6.0 4,850 15.0 32,000,000 

7.0 14,300 16.0 71,000,000 

8.0 41,000 17.0 | 150,000,000 

9.0 117,000 18.0 296,000,000 
10.0 324,000 19.0 560,000,000 
II.O 870,000 20.0 I,000,000,000 
I2.0 2,270,000 


In reading this table, it must be recalled that these are ordinary stars 
and do not represent the great clusters and groups which will be dealt 
with later and separately. If we make an attempt to arrive at a total, we 
must guess at the number that are beyond our counting. There is very 
little ground for saying they converge to a total at all. The rate of increase 
falls off a little, but this may be due, in whole or in part, to general ab- 
sorption of light on its way to us. It seems as if we were safely within the 
mark in saying there are ten thousand million, or even.a hundred thousand 
million stars separately registrable and on a par with our Sun. Perhaps no 
single fact in all our knowledge is more impressive. 

Obviously the apparent brightness of a star will change with its dis- 
tance. If we suppose the stars to differ in actual or intrinsic brightness 
according to any rule, but to preserve the same proportions at all dis- 
tances, it appears that for each step of magnitude the number of stars 
would increase slightly less than fourfold. Looking at the numbers above, 
we see that the increases in number for one step in magnitude begin 
about threefold and fall gradually to less than two. The conclusion is that 
the distribution is thinner as it grows more remote. Apparently we 
belong to a very numerous cluster. Whether there exist other similar 
clusters outside our own is a question that will engage our attention later. 

That there is a system of an extensive kind, of which apparently we are 
a member, is evident even to the eye. The “ Milky Way” or Galaxy 
proves it. This broad band goes right round the sky, somewhat irre- 
gularly it is true ; the Sun lies close to its central plane. Moreover it is 
evident on inspection that the apparent density of the stars increases pro- 
gressively as the Galaxy is approached, quite apart from the great multi- 
tude of indistinguishably crowded stars that give it its name. The im- 
pression conveyed to the eye is confirmed when we arrange the full 
counts of stars according to distance from the galactic plane. We then 
find that there is an unquestionable progression. For stars of the fourth 
magnitude, there are about four times as many near the galactic plane as 
at its poles; for the twentieth magnitude, about forty times as many. 
We may conclude that the system we are describing is decidedly flat- 
tened, as Herschel concluded, something of the shape of an ordinary 
magnifying lens, the Galaxy lying around the rim and our Sun near the 
centre. 

A less obvious method of investigation than mere enumeration, one of 


I22 


which the ancients knew nothing; and the valu 
latively as time passes, is the study of th mo ons of the stars among 
themselves. The “ fixed’ stars are far from fixed, putting aside those 
larger motions which are actually not a shift of the stars, but of the 
Earth, the pole and equator of which must be used as data for measure- 
ment. Out of a careful comparison of each catalogue of star-places with 
any earlier one, a number of “‘ proper motions ”’ is derived for the stars 
that figure in both catalogues. Until we know something about the dis- 
tances, these are merely changes in the directions in which the stars must 
be looked for. Naturally they differ pretty widely in amount. A relatively 
large motion almost certainly indicates a relatively near star. The largest 
known motion is that of ‘‘ Barnard’s Star,’? which moves one degree, or 
the 36oth part of the circle, in 360 years and turns out to be 400,000 times 
the Sun’s distance away. 

But let us rather speak of what emerges when we analyse the 
motions all together, and individual features are allowed to cancel one 
another out. In that case a certain definite residue remains, which we may 
attribute to the mass of the stars, or to the Sun or, more properly, we may 
take it as defining the Sun’s motion relative to the mass of stars. It is 
directed to a point in the constellation Hercules. 

If we take into account also the known distances of some of the stars 
and so convert their apparent change of bearing into linear motion along 
the celestial sphere, we can measure the solar motion as well as assign its 
direction, and it is about twelve miles a second. Though we assign this 
motion to the Sun and not to the mean of all the stars, it is merely a rela- 
tive motion and there is nothing absolute about it. If we were able to 
compare the mean of our group of stars with the mean of another group, 
we should expect to find that they were also in relative motion with 
respect to one another, and we would be unable to give a meaning to 
anything absolute. 

- The solar motion is not the only systematic motion that emerges from 
an analysis of proper motions of the stars. If it is removed, the remaining 
motions are not random. There remain two preferred directions, which we 
know as “‘ the two star streams.’’ The points to which they are directed are 
opposite to one another, in the Milky Way, one in Orion and the other in 
Scutum. How many stars belong to these streams is not certain, but the 
number is very large. It may be the whole of the local cluster. Whether 
they are best described as two streams is not known, for there is an al- 
ternative way of putting the same fact. But the fact remains, whether we 
call it streaming, or preferential directions of spreading. 

Less extensive systems have been detected, which are characterised by 
common motion. The first to be found was the Taurus Cluster. The 
clustering of stars in the Hyades is not illusory. They possess a common 
motion. More than that, a common motion links many unexpected but 
prominent members in other parts of the sky, such as five of the stars of 
the Plough with Sirius and a number of others. 

All these apparently are threading their way through our system, and 
have been, for countless ages, without suffering any perturbation from 
other stars or even perturbing one another so as to converge—so feeble 
must be the gravitational influence of one star upon another. 
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Another point of view of stellar motions deserves mention. The first 
common effect to emerge is the motion of the Sun, as said above. If we 
regard it as a relative motion belonging to the stars, its amount, as a 
change of bearing, will be more or less according to the distance. But 
distance shows also in brightness, and though individually no connection 
may appear, if we take sufficient numbers a correlation will be shown 
between brightness, or “‘ magnitude,”’ and the solar motion, regarded as 
a change of bearings, and since we know what the solar motion amounts to 
this again may be interpreted as a determination of the actual average 
distances to be associated with a certain average magnitude. Such average 
distances prove to be quite reliable, and are an illustration of the col- 
lateral methods by which astronomers keep their scale in control. 

All the foregoing conclusions suffer from the difficulty that the material 
becomes less and less palpable as the stars get more remote. Unless de- 
terminations of angular motion were cumulative and increased in pre- 
cision with the lapse of time, they could hardly be used at all. Wonderful 
as it seems, there is another method, by which linear motions in miles per 
second can be found, and that irrespective of the distance of the star. 
This is due to the fact that light is transmitted in waves carried with a 
certain velocity, and a relative velocity of the source appears to the re- 
ceiver as a change in the wave-length of the light. Such a change can be 
measured very accurately, so that motions of stars in the line of sight can 
be found, within less than one mile per second. Needless to say, a method 
such as this has many applications, some of which will be mentioned 
hereafter. In the present connection it will be seen how exactly it serves 
as a complement to the other method. All general conclusions that we 
derive from the one, suchas the determination of the solar motion, can be 
derived otherwise by the other, in such a manner that the two methods 
check one another. 


NATURE OF THE SUN 


Leaving for the present the question of the distribution of the stars in 
space, we shall return to certain aspects of it after some discussion of their 
constitution. : 

We look to the constitution of the Sun, apart from any interest it may 
have in itself, as the best approach for understanding the nature of the 
stars. It is to be expected that we should learn a great deal more by 
critical examination of the phenomena of the Sun than by mere inspec- 
tion, but it is surprising how great is the difference. 

First regarding the Sun as our source of heat, the radiation received at 
the Earth may be estimated in different ways. It may be taken in the mass, 
receiving it in a carefully constructed absorber. After somewhat elabor- 
ate allowance for the part trapped in the atmosphere, we find that enough 
reaches each square centimetre of the outer atmosphere of the Earth to 
raise a gram of water 1.95° C. per minute. Calculating the temperature 
of a globe of the dimensions and distance of the Sun that would produce 
this, we find it a little below 6,000° absolute. 

Or again, the heat received may be analysed, in respect to its intensity 
and according to its wave-length. It is then found that it agrees fairly well, 
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though not perfectly, with the emission of an ideal radiator at a definite 
temperature—for which alone we can make a binding theory. The tem- 
perature of this radiator would be alittle above 6,000°. Noexact agreement 
can be found ; the emissions are too strong at the red end and too weak 
at the violet. But the discrepancies are minor matters and leave us 
with a fairly well determined figure. 

For information about the Sun, the spectrum is our chief document. 
If a small patch of sunlight is passed through a prism, it is spread out 
into a coloured band. The different colours designate different wave- 
lengths or types, so that the band is in effect an analysis of the source of 
light, and may be used to compare the intensity of emission for all the 
various types. This is the way we compare the Sun with an ideal radiator 
at a definite temperature, for such a radiator emits the different types or 
colours, as blue, yellow or red, with intensities that are characteristic of 
its temperature. But we can do much more than estimate the balance of 
intensity for different colours. Sunlight reaches us deprived of some very 
significant elements. The spectrum, if produced by a narrow slit, is not 
continuous but is crossed by many thousands of dark lines, some exceed- 
ingly thin and faint, some broad and heavy, some sharp, some fuzzy, in 
apparently inextricable complexity. It constitutes the most precise as 
well as the most precious document in physics, and it has taken the better 
part of a century to unriddle it. It was found that these lines were char- 
acteristic of the chemical elements. The first thing learnt was the presence 
of sodium in the Sun, followed by the detection of about half the other 
elements, by recognition of the characteristic lines emitted by these ele- 
ments. The lines are produced by a kind of contrast, when the element 
is present as a screen of lower temperature between us and the luminous 
disc. Hence we cannot prove the absence of an element from the fact that 
its lines do not appear, since it may be present low down within the 
luminous disc. The quality of the lines, their breadth, their intensity, 
has much to teach us of the state of the atoms that emit them, and there- 
fore of the state of matters within the Sun itself, but this is best deferred 
until we can consider it in comparison with other stars. 

Some features however we may deal with. If the element is in motion 
in the line of sight, the lines are displaced. For example, the Sun rotates, 
the east limb approaching and the west limb receding. We can measure 
the effect, and verify that the angular daily motion falls off from the 
Sun’s equator up to 75° latitude, so that a complete rotation which takes 
place in 24.7 days at the equator, occupies as much as 33 or 34 days so 
far north or south as we can trace it. 

But besides this constant effect, many local motions are shown, and 
some are exceedingly violent. The face of the Sun that we see is in furious 
turmoil, tempests raging to and fro with speeds like the volleys of an 
explosion. More systematically they show as whirling movements around 
the “ Spots.” These spots, not yet fully understood, are dark, or relatively 
dark, regions of lower temperature, that drift with the surface, and seldom 
endure more than a couple of months. A counter-clockwise tornado 
around a spot in the northern hemisphere is not infrequently associated 
with a clockwise system in the southern. They partake in the ** periodi- 
city” of the Sun, of which indeed they are the chief measurable indication. 
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This so-called periodicity of the Sun, though not prominent, is appar- 
ently deep seated, and can hardly be different in character from the much 
more pronounced recurring change that declares itself in many stars. 
Besides the spots, it is seen also in various other solar phenomena, in the 
“‘ pbrominences,” the type of the “‘ Corona,” and the magnetic effect of 
the Sun upon the Earth. It can be traced back almost as long as spots 
are observed. Perhaps because of the casual, unsystematic nature of the 
early records and the difficulty of tracing anything regular from the spots, 
the tale is far from smooth, but a chief period of 114 years is clear, with 
a rapid rise from the least number present to the greatest, followed by a 
slower fall, broken half way by a pause. In this respect it resembles the 
characteristic type of change that is observed in much more pronounced 
degree in certain stars (p. 131). | 

The Sun presents to us strata as definite as, though different from, the 
gaseous, the liquid and rocky cloaks of the Earth with its unknown core. 
Starting from the interior, which only theory can penetrate and where 
' circumstances must be very different from anything in our experience, 
we come to the opaque region known as the photosphere. It is from this 
that we receive radiation, for by some process the photosphere blankets 
the radiation from within. It is itself gaseous, but visibly also it is sharply 
bounded as, for example, is a cloud. Temperature and density fall, pre- 
sumably, as we proceed outwards and only the lighter elements in the 
upper strata can announce their presence by spectral “‘ lines ”’ of absorp- 
tion of hotter radiation from below. Some of the lines are of such a char- 
acter that we can use them instrumentally so as actually to map the dis- 
tribution of that species of atom in the Sun. Calcium, robbed of one elec- 
tron, and normal hydrogen are thus continually charted. The calcium 
floats in bright patches or “‘ flocculi’”’ in the Sun’s atmosphere, being 
specially dense over the spots. The chief character of the hydrogen dis- 
tribution is found in immense trails of lower radiation. These are associ- 
ated with “‘ prominences,”? which are mainly jets of hydrogen—if any- 
thing going through its sequence so fast can be called a jet— into the rela- 
tively non-luminous upper strata. Relatively only, for there appears, when 
the disc is eclipsed, a streaked ‘‘ corona,” with no sharp boundary, and 
following in its changes the Sun’s period of variation. In this corona the 
light gas helium was first discovered, and another which has been iden- 
tified with oxygen in one of its “‘ forbidden ”’ states—forbidden, that is to 
say, or not occurring in our laboratories, where the atoms are still so close 
to one another that we can experiment upon them. 

We think of the Sun’s radiation as light, but as to how light travels 
our theories are only tentative. Certainly we must include, among what 
reaches us from the Sun, streams of electrified particles, which reach our 
upper atmosphere, being diverted towards the magnetic poles, to reveal 
themselves there in Aurora Borealis and disturbances of the earth’s mag- 
netism. The Sun itself is a magnetised body, with a general magnetic 
field, specially intense about the spots. Presumably this is no more than 
to say that the atoms that are found there are torn, temporarily, apart. 

The mass of the Sun, which dominates the motions of the whole solar 
system and is felt beyond the orbit of Neptune, must be regarded as 
synonymous with a concentration of energy in a certain portion of space. 
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‘It is now held thal as ‘the Sun radiates energy—of which we receive a 
4 minute portion, - aundred eperorths sits mass diminishes by four mil- 
en ons a second. 
he relations of mass with ait: are fundamental in the theory of 
‘Re ativity. They were stated by Einstein before they were observed, in 
feoihe features. The gravitational field of the Sun disturbs the trans- 
Umnission of light. This was verified and measured by Greenwich observers 
be the eclipse of 1919. And the density of the Sun lowers the tone or, 
_which is the same thing, makes redder the emission from all its atoms. It 
is difficult to detect this in the Sun, because the effect is small, and is over 
laid by other phenomena, but when we come to certain stars, the fact 
springs into cardinal importance. 


THE SUN COMPARED WITH THE STARS 


Having thus formed a descriptive idea of the Sun, we must next control 
or correct the presumption that it is a characteristic star. It may be said © 
at once that the stars divide into two series or sequences—the so-called 
** Giants ” and “‘ Dwarfs.’ The Giant Stars will occupy us later. The 
Sun belongs to the other sequence, known as the Dwarfs—rather un- 
fortunately, for a dwarf is an exceptional individual, and there is nothing 
exceptional in the Dwarf-series, nor are its members specially small. 
However, the term is established and we must use it, though we shall refer 
to it usually as the “‘ Main Sequence.”’ 

The Sun’s magnitude on the stellar scale, found by reducing its light 
suitably, is —26.7, understanding by a “‘ magnitude ”’ a step in intensity 
of brightness of more than 2}-fold, as explained above (p. 121). That of 
Sirius is —1.6, Vega 0.1, of Altair 0.9. It is so bright only because it is 
near. As we wish to compare the stars irrespective of their distances, we 
must introduce a conception which eliminates distance, by placing them 
all at a standard distance. The standard distance usually taken is about 
two million times the radius of the Earth’s orbit—10 “ parsecs ” or 
thirty-three light-years, as they are called—taking a “‘ light-year ”’ as the 
distance which light would travel in one year, i.e. about six million 
million miles. The magnitude as viewed from this distance is known as the 
*‘ luminosity ”’ of the star, or sometimes as the “ absolute magnitude.” 
The luminosities of the stars named above are as follows : the Sun 4.9, 
Sirius 1.3, Vega 0.6, Altair 2.9 ; and this is fairly indicative of conclusions 
from fuller data—that the Sun is a normal star of rather low luminosity. 

Before remarking upon these figures we consider other features. The 
light of a star can be analysed, in the same way as that of the Sun. Spectra 
can be obtained for the stars, just as for the Sun, though naturally with 
less detail. However, they make it very clear that a spectrum of the solar 
type is only a stage in a long series or sequence. They are divided into 
classes, to which names have been given—O, B, A, F, G, K, M, N, R. 
The classes merge into one another insensibly. The Sun belongs to class 
G. The classes may be distinguished approximately by colour, as blue 
(B), white (A), yellow (G), orange (K), red (M), deep red (N) or (R). 
More precisely they may be defined by the character of the spectral lines. 
From class O, bright lines are emitted. Class B form the helium stars, 


127 


and show slight and faint absorption lines of any kind ; in class A the 
hydrogen lines have developed to enormous strength, and metallic 
lines show their presence, especially the lines of “‘ ionised,”’ or electrified, 
calcium, called by their discoverer Frauenhofer (H) and (K). This (K) 
has nothing to do with the K-stars. In class F these are much developed 
and the hydrogen lines recede. Class G continues this process, and in 
particular the lines (H) and (K) are very heavy and broad. Class K shows 
even more absorption lines, the beginnings of general absorption and 
absorption in bands by certain compounds. Before this stage, chemical 
compounds, even the most refractory to heat, hardly declare themselves. 
In class M the general absorption increases, and in particular the spectrum 
is deeply gashed by a succession of bands that have been traced to the 
oxide of the metal titanium. The conclusion is inevitable that we are 
looking at a sequence, though whether it is a mass sequence—state de- 
pending upon size—or a time sequence in which each star passes through 
all the stages in succession, or whether there is some connection between 
the two ideas, must be left for further investigation. 

Besides showing a progression in the development of the lines, the 
spectra show a variation of intensity in respect to the balance between 
the blue and the red ends. This feature, shown in a rough, but quite con- 
sistent way in the visual colour of a star, may be measured accurately by 
more refined apparatus. An ideal radiator would show a known and 
calculable balance of colours for each temperature, and we have seen that 
the Sun roughly approximates to an ideal radiator at a temperature of 
6,000°. By assuming that the stars do the same, we can find their tem- 
peratures also, and those for each spectral class are now well established. 
A table is given below, with some further details (p. 133). 

With regard to the masses of the stars, compared with that of the Sun, 
the evidence is sufficiently striking, though there is not very much of it. 
If collisions occurred between stars, mass could show in the effects, but 
as they do not, mass only shows in gravitation. No planets can be seen 
circling round the stars, and according to the current view, such a plane- 
tary system as surrounds our Sun exists only by the rarest accident. But 
a number of cases are known in which two stars circulate round one 
another, evidently by their mutual attraction. In fact such systems are of 
very frequent occurrence, and many more must exist than can be de- 
tected if we are to rely upon seeing the two components separated from 
one another, for it appears from theory that fission into two is a normal 
incident in the development of a star. If the motion of a double star has 
been followed over a sufficient portion of the relative orbit, and if in 
addition their distance from us has been ascertained, gravitational theory 
allows us to assign the sum of the masses of the pair. If, further, their 
motion can be followed separately by comparison with some independent 
standard, the masses can be separated from the sum. We conclude that a 
good many conditions must be satisfied before we obtain well determined 
masses, and it is not surprising that comparatively few are known with 
certainty. Few as they are, there is little doubt as to what they say. They 
show that not only is the Sun a representative star of its own spectral 
class, but that right through the main sequence, at any rate if we stop 
short of B stars, the masses exhibit a very small range. No star is known 
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with a mass less than one sixth of the Sun, and this one is at the extreme 
red end of the sequence. At the other end, Sirius is about two and a half 
times the Sun’s mass, and this is exceptionally big. If we arrange the 
masses according to the luminosity an even more striking result is ap- 
parent. But as this includes also the giant masses, as well as other outlying 


cases of high theoretical importance, detail with regard to it is deferred. 


> 
GIANT STARS 


The increase in the masses of the stars as we pass upwards in tempera- 
ture, from class A to class B, and beyond these to O, is very marked. 
Those at the top of class B are ten or twelve times as massive as the Sun. 
The highest known mass, by far, is of class O ; the star has two compo- 
nents, each probably 100 times as massive as the Sun. Concurrently the 
mutual orbits from which these masses are derived exhibit a progressive 
change. Those first found with the micrometer, the astronomer’s instru- 
ment for measuring their visual separation, are of long period—very few 
being under a hundred years—and very elliptical. As we proceed to 
the other end of the sequence the period, and with it the distance of 
separation, diminishes and also the ellipticity of the orbit diminishes. 
The view is strongly suggested that we are viewing stages of a process of 
development, which begins with the “ early ”’ stars of high temperature 
and mass, and therefore of high luminosity, and continues down the 
main sequence, the mass gradually diminishing and the temperature 
falling, while the components of the ‘‘ binary systems ”—as we call a pair 
of stars circulating round one another—separate and circulate in more 
eccentric orbits. 

The binary systems of short period are not revealed by the older 
methods of measuring separation and relative direction of two compo- 
nents with the micrometer. The two components are seldom distin- 
guishable even as an elongation in the image. They are shown instead by 
periodic oscillations of the spectral lines about a mean place, defining a 
to-and-fro motion of the emitting body in the line of sight. Such systems, 
as has already been remarked, are very numerous. The method is another 
application of motion in the line of sight showing itself by a change of 
wave-length. Sometimes both spectra are visible and, not infrequently, are 
of different classes. What we can derive from such observations is re- 
stricted in the important respect that we cannot distinguish the inclination 
of the orbit, and the true dimensions are involved in this deficiency. On 
the other hand, we are given direct velocities without demanding a 
knowledge of distance. 

It will appear below that these giant stars are, some of them, of enor- 
mous size. The star Betelgeuse, if placed where the Sun is, would extend 
to the orbit of Mars. This is exceptional, but it must be evident that two 
suns of this kind, revolving round one another in a few days, must fre- 
quently be in actual contact, or even intermingle their bodies, under 
which circumstances their differential gravitation, which is known as the 


tidal effect of one upon the other, would be of an order comparable with 


the main gravitational effect. This gives peculiar importance to another 
source of knowledge of certain systems, exceedingly precise and leading 
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in certain cases to most valuable pieces of information not to be obtained 
otherwise. This is by the study of the light changes of pairs of stars that 
pass in front of one another and so eclipse one another. 

Some, indeed many, of the stars vary in light. In some cases it is cer- 
tainly due to an actual change in the star itself. In others it is equally 
certain that we happen to be in the plane of circulation of a close binary 
system and receive the light from the two discs, now separated and now 
hiding one another. Thus there will be two equal maxima of light, and 
two minima that will be unequal, if, as usually happens, the stars are 
unequal in size and brightness. The best known star of this type is the 
star Algol—/ Persei—which in five hours loses two-thirds of its light, 
recovers it again in the same period, and remains at full brightness (with a 
slight secondary minimum that can only be detected by an instrument 
for measuring brightness) for 2? days, after which the same steps are re- 
peated with perfect regularity. We are viewing an eclipse, and as the dis- 
tance of Algol is known, by analysis of the phenomenon, we can tell the 
sizes of the discs of the two stars, as well as the masses.: The important 
new fact that this approach gives us is the density, and this star turns out 
to be of low density—if not gaseous—about one-eighth that of the Sun, 
or one-sixth that of water. Other systems, also well observed, give much 
lower densities, some of them some hundreds of times less dense than 
air. Yet these huge spheres of gas, which are only distinguishable from a 
void by the greater void around them, emit light themselves and eclipse 
the light of each other. 

Thus we must think of stars preceding the main sequence upon which 
the Sun is found as of greater mass, vastly greater luminosity and low 
density. But they do not progress continually to greater and greater 
effective temperatures. Theory would dictate that they reached a maximum 
of temperature after which they turned back, and this appears to be the 
case. Preceding the main sequence, where the order goes from B to M 
and the temperature falls in consequence, and. uniting with it, say, at 
class B, we have a giant sequence of great stars of round about the same 
luminosity, which run through the whole series of spectral classes in the 
reverse order—that is to say from M to B, with rising temperature. A gap 
of at least twelve magnitudes separates the stars of class M, which are 
here at least true giants and true dwarfs. The M-giants are among the 
brightest, and the M-dwarfs among the faintest objects in the sky. 


VARIABLE STARS 


The eclipsing stars which vary in light, of which we have spoken 
above, owe their variation to the geometrical accident that we happen to 
lie in the plane in which they revolve round one another. But there is a 
true variation of light in a great many stars, in some cases regular and 
in some irregular in all degrees. Regular variation is illustrated by the 
star 5 Cephei, whence we derive the name “ the Cepheid type.” The 
period of Cepheids ranges from about 100 days downwards to a few 
hours, and change in the period of a single star has hardly been estab- 
lished. The stars in question are among the greatest that we know. These 
very great ones are giants of class G, and of very low density. Those of 
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earlier class are smaller and of shorter period. The luminosity may change 
from a barely sensible increase, up to more than double the minimum 
light emission. The change of brightness shows the feature of rapid rise 
to maximum and slow fall, punctuated by a hesitation. It will be recalled 
that the Sun’s periodicity displays this also, though any attribution to a 
common cause is merely a speculation. By measuring the wave-lengths 
from known lines of the spectrum, we find that the radiant surface is ap- 
proaching us and the temperature rising when the light is increasing, and 
receding with falling temperature when the light is diminishing, suggesting 
so strongly a pulsation within the body of the star that this is the generally 
accepted explanation. 

The period of a Cepheid variable is intimately connected with its 
luminosity. This was first established by the discovery of a number of 
them in the smaller ‘‘ cloud of Magellan,’ which is a remote group con- 
taining almost numberless nebule, clusters and systems, a veritable 
“island universe,” where presumably any Cepheids that occur are at 
about the same distance from us so that their true luminosity follows 
their apparent magnitude. Though we have no explanation for it, this 
period-luminosity relation is so definite that it is used without question. 
And it has this important use—since it covers the periods of Cepheids in 
our own large cluster, which are remote stars certainly but not inacces- 
sible by one means or another—we can translate the apparent magnitude 
of the others into absolute magnitude, and thus use in effect the immense 
distances of 6 Cephei and Polaris and others which are not too remote as 
a new measuring rod for sounding the further depths of space. We shall 
have occasion to refer to this method again later. 

Much less regular are the “ long-period variables.”? The long periods 
are not very long, ranging from 250 to 1,000 days. Unlike that of the 
Cepheids, the variation is not so definite that it can be foretold with cer- 
tainty, but when it comes it may amount to a change of many magnitudes. 
Thus the star called Mira (0 Ceti) frequently increases in brightness 
two-hundredfold or more, and this is not the greatest difference known. 
These stars, like the Cepheids, are great stars (though not so great) and of 
very low density. They are of low temperature and advanced spectral 
class, but they appear to be distinct from the Cepheids, and not to form a 
continuation of that sequence. 

The Cepheids and also the long-period VatinBlés are often viewed as 
more or less regular pulsations in the body of the star. A third class of 
variation is more adequately regarded as an explosion. These are the 
Nove. As a rule, though not always, such stars are known to break out 
only once. Some very faint star which has been, for all we know, steady 
and normal, increases its brightness perhaps a hundred-thousandfold in 
the course of two or three days and soon settles back, more slowly, into 
its old insignificance. Hence the disturbance, whatever its cause, must be 
called superficial. Meanwhile the spectrum shows, as might be expected, a 
tumultuous sequence of changes, but proving by the displacement in 
wave-length of the lines that can be recognised, that the luminous gases are 
rushing towards us as by an explosion. It is extremely improbable that 
it is anything else. It might conceivably be a collision, but all the stars are 
so small compared to their distances apart that a direct collision would 
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occur practically never. Now the phenomenon of a Nova is not uncom- 
mon ; a good many Nove break out every year. Very few are remarked 
at the time, because great brightness is necessary at maximum in order to 
attract attention ; the fact is established by examining stored photo- 
graphic plates, covering the same region, where the steady brightness and 
sudden outbursts are found recorded. 

The review in the last three sections of the nature of the stars will show 
that knowledge of the Sun is merely a key to the door, and though it is an 
indispensable and effective key we find, when we use it, that it opens to us 
a variety of unforeseen things. - 


NATURE OF THE STARS: OBSERVATIONAL 


Following the idea expressed in the last paragraph, it might seem that 
the ground was insecure, when we came to describe the physical states of 
the stars which differ widely from the Sun or any matter we know upon 
the Earth. But astronomers hardly feel it so. Reference has been made 
more than once to the way in which one undemonstrative conclusion, 
perhaps little more than a surmise, serves to strengthen another of inde- 
pendent origin. Almost all the observations of the physical state of the 
stars are separately incomplete in this sense. But we piece the puzzle to- 
gether and in the end get a picture which is not likely to want any large 
changes in order to put it right. This practice is well illustrated in what 
follows. We begin with stellar temperatures. 

The temperature of the Sun may be derived from the whole heat re- 
ceived at the Earth, or from the same analysed according to its quality or 
wave-length, or again by consideration of the wave-length at which the 
intensity of emission is a maximum. All these depend upon well-estab- 
lished physical theory. They agree in indicating a temperature of about 
6,000° absolute, which may be imagined as belonging to the opaque 
luminous disc at the base of the thinner solar atmosphere. It is undoubt- 
edly gaseous there, but it is opaque ; we get nothing from below it and 
can only penetrate it by theory. 

Taking, now, what evidence we can about the stars, we may photo- 
graph their spectra and examine the variation of intensity as we proceed 
along it. Variation introduced by the method of reception may be allowed 
for, and the outcome is a curve of varying intensity that can be compared 
with that of the Sun, and assigns a temperature accordingly. Incidentally 
it confirms the supposition, suggested by observations of the Sun and also 
by theory, that the whole radiations of a star follow pretty closely those 
of the ideal radiator—the so-called ‘‘ black body ”’ of the physicist. The 
method permits of extension. Full spectra can be obtained only over 
restricted magnitudes, since the light must be spread out and therefore 
weakened, before a spectrum is recorded. But ultimately it is only the 
balance of intensity between the blue and the red that we require, in 
other words, the united effective balance of colour of the light considered 
as a whole. Accordingly a quantity called the “colour index”’ is studied, 
which may be found if we compare the magnitude of the star as photo- 
graphed with that as seen, since the photographic plate is most sensitive 
to one colour and the eye to another. This can be pushed as far as where 
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any stellar images will record themselves. It is found that “ colour,”’ as 
it would appear to the eye, or effective visual wave-length, can be assigned 
definitely. The method fits on to the other method and corroborates it. 
Further, it deals quite positively with the place where the main sequence 
of stars splits away from the giants, which occurs about class B. The 
temperature, in short, is found to follow closely the spectral class, the class 
of giants being somewhat cooler than the dwarfs of the same class. 

Satisfactory as this method is, it is not the only approach to a solution. 
Actual quantity of radiant heat, spread out over a spectrum, has been 
measured. Naturally the observation is somewhat of a tour de force, and 
has only been effected with the greatest telescope there is, namely, the 
100-inch telescope at Mount Wilson in California, and for a few of the 
brightest stars only. As far as extending knowledge goes, it affords 
another prop to what we have concluded otherwise. A definite prolonga- 
tion of the series is given by a fourth method—the consideration of the 
appearance, preferably the maximum intensity, of chemical elements 
which have lost one or more electrons, as they may under sufficient agita- 
tion. If the sequence it gives is adjusted to known temperatures in the 
known region, it extends by a credible theory our knowledge into the un- 
known, just where the determination by colour or spectral balance 
becomes ineffective or fallacious. The following table shows approxi- 
mately the results for the different spectral classes : 


20,000° 
12,600° 
8,600° 
6,200° 
45400° 
3,500° 
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It will be remarked that there is nothing very extraordinary in these 
temperatures. The temperatures that must be assigned within the stars, 
ranging up to millions of degrees, are a very different matter and can be 
conceived only by theory. But the temperatures given in this list overlap 
at the lower end what can be dealt with on the Earth in the electric 
‘furnace and in explosions. We may regard them as immediately con- 
tiguous to ordinary experience. It is therefore doubly valuable that we 
can use them for another purpose, and incidentally confirm them. When 
the apparent size of a body is known and also its temperature, we can 
calculate the radiant emission we receive from it. For the stars, the last 
figures as magnitude and the first as apparent diameter, which is mea- 
sured by the angle subtended. In other words, knowing the temperature ~ 
and the apparent magnitude, we can calculate the apparent diameter. 
The following represents the results for a few of the brightest stars. For 
the case of these stars the distance is also known, so that we can find not 
only the apparent diameter, but the actual diameter. That of the Sun is 
taken as the unit. 


Capella 12 Vega 2.4 Companion to 
Arcturus 30 Sirius 1.8 Sirius -034 
Aldebaran 60 Procyon 1.9 

Betelgeuse 290 a Centauri I.0 

Antares 480 Barnard’s star 0.16 
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These data, obtained first as above from theory, have been confirmed, 
and along with them the theory from which they spring, by a brilliant 
piece of direct measurement. It should be remarked that we can never 
see a true stellar disc, to measure it. It is overlaid by a much larger false 
disc produced by the scatter of light known as. diffraction. Otherwise, 
though the quantities are small, some of them would have proved to be 
within reach. Obviously the biggest disc will be one that appears bright 
though of low temperature. This points directly to Betelgeuse, Antares 
and « Herculis as the most promising. But diffraction, which defeats us first 
by creating a false disc, has been made, by applying it otherwise, to yield 
up the secret. If the same source of light, proceeding through two aper- 
tures, is brought to a single spot, the united diffraction disc is found to be 
crossed by bright and dark bands, the separation of which depends upon 
the separation of the apertures. If two sources are presented at the same 
time, the bands can be made to disappear in the united diffraction discs, 
by separating the apertures suitably, so that bright of one compensates 
dark of the other. The two halves of a stellar disc may be regarded as the 
two sources, and thus the apparent diameter of the star can be measured 
in terms of the separation of the apertures that give an image free from 
bands. Though comparatively few stars can be treated in this way, and 
these with difficulty, it is enough, for it confirms that the diameters cal- 
culated from temperatures and magnitude are real ; if we want more than 
these direct measures can give, we can obtain them by the easier method. 

There is a further confirmatory value in these numbers. Comparing the 
diameters derived with that of the Sun, it appears that over most of the 
main sequence, which is given in the middle column, the diameters do 
not range widely. They run down a little for the red dwarfs, and run up 
a little for high temperature stars. But for the giant red stars, to which 
the last entries of the first column belong, they are enormous. Betelgeuse, 
placed where the Sun is, would envelop the Earth and reach as far as 
Mars. Its volume would be about twenty-five million times that of the 
Sun. But so far no star has been found, and we do not expect any, 
with a mass greater than a very moderate multiple of the Sun’s mass. 
Hence we have a confirmation of what we have already concluded from 
the showing of eclipsing stars, that these great stars must be regarded as 
composed of a gas as tenuous as would produce a pressure of about a 
thousandth of a millimetre of mercury. The standard pressure of the 
atmosphere is recorded in the barometer as the millimetres of mercury, 
so that the quantity is about a millionth of an atmosphere. 


THE ATOM 


It is almost impossible to give a lucid account of the stars without 
positing a knowledge of the structure of the atoms. The two are indeed 
very closely linked. Many of the details of the modern theory of the atom 
could not have been confirmed elsewhere than in the great laboratory of 
the sky. And our sole means of ascertaining the constitution of the stars 
and nebulz, and much else about them, lies in splitting their light into 
spectra and then studying them by the help of a theory founded on 
terrestrial experiments. 
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The modern atom is a kind of solar system on a minute scale, too com- 
plicated for exact calculation, unfortunately, in any except the simplest 
cases presented. And here we may remark that though we are in the habit 
of speaking very definitely, as we do in describing the atoms, of “ elec- 
trons ”? revolving round their nuclear ‘‘ protons ” in certain orbits, and 
so forth, this must be regarded merely as a manner of speech, designed 
to assist thinking and to point to the execution of certain calculations that 
work out. The less definiteness we give to our words, the less we are 
likely to be misled. It will be sufficient if we think of the electron as a 
particle, beyond conception small, and charged with an invariable quan- 
tity of negative electricity, while the proton is still smaller, nearly 2,000 
times as massive, and charged with an equal quantity of positive elec- 
tricity. One or more protons form a nucleus, and an equal number of 
electrons revolve around them with incredible speed ; and each of the 
ninety-two chemical elements is characterised by an “‘ atomic number,” 
which is nothing but the number of electrons revolving round its nucleus 
in its un-electrified state. But there is much in the spatial specification 
that is obviously provisional, and which we should abolish without com-~ 
punction if we could find an equally useful equivalent. Indeed it may be 
regarded as already abolished, and replaced by a “ wave theory ”’ which 
denies any permanent identity to the electron. But like the ray theory of 
light, which the undulatory theory supplanted, the current description as 
given above is too useful and too efficient to be discarded. 

Any information we have of the constitution of the atoms is got from 
their spectra. The spectrum of the hydrogen atom is the simplest of all 
the spectra. It consists of a single series of lines in the visible region, pro- 
ceeding from the visible red to the ultra-violet, at intervals diminishing 
in an obviously related manner, until finally the series converges upon 
a definite limit in the ultra-violet, beyond which the lines cease and a 
faint continuous band succeeds, extending until lost to view. Similar 
series of lines have been found in the infra-red and ultra-violet 
regions of the spectrum, into éither of which regions the eye cannot 
penetrate. 

- It would take too many words to explain how this sequence, which 
anyone could recognise, baffled all theory, and finally forced upon us a 
revolution of ideas more drastic than that of Relativity. This is the 
“ Quantum Theory.” We now picture the hydrogen atom as consisting 
of a single electron, negatively charged, which revolves around a positive 
nucleus under mutual attraction, the whole being neutral electrically. 
Our older theories would have said that all orbits were possible for 
such a system, and the mere description of an orbit entailed emission of 
radiation. But we must conclude that that is not the case when we are 
dealing with an atom. Only those orbits are possible in which the so- 
called ‘‘ action ” steps up by a certain definite amount, the Quantum. This 
quantum is a fundamental unit in physics and, once known, can be de- 
tected over and over again as the true and only explanation of many facts 
otherwise unintelligible. The first orbit is the smallest orbit, of lowest 
action. As the action is increased by a step, the orbit grows larger by a 
step, until finally the electron has such a speed that it escapes from the 
pull of the nucleus altogether, and travels farther and farther away. The 
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negatively charged electron and the positively charged proton have there- 
after separate histories, and the system is said to be electrified or “‘ ionised.” 
The process by which quanta are conveyed to the atom, or from it, is 
radiation. When radiation strikes the revolving system, it can only be 
absorbed in definite quanta. When so absorbed, the electron is said to 
*‘ jump ” from one orbit to the next, and the fact is marked to our senses 
by the occurrence of one of the absorption lines of the spectrum. Such an 
absorption line, or emission line, therefore records the orbits between 
which the electron has “ jumped.” 

This complicated and artificial description is forced upon us by the 
facts. It will be remarked how far it is from classical dynamics, which is a 
theory of the effect of forces in producing motion, and, like ordinary 
geometry, is founded upon axioms that are supposed to be metaphysi- 
cally seif-evident. 

The hydrogen atom, and the nearly similar one of ionised helium, are 
the only systems simple enough to be calculated exactly. But, as was said 
above, the scheme extends itself to all the ninety-two elements ; two 
electrons revolve around the nucleus of neutral helium, three round that 
of lithium, and so on. The orbits arrange themselves in a symmetrical 
but peculiar way, in a sequence of “‘ shells,”’ which contain when com- 
pleted respectively 2, 8, 8, 18, 18, 36 electrons. All the chemical proper- 
ties and the visual spectrum of each element depend upon the number of 
electrons in the outermost shell. If one is removed from an inner shell by 
any cause, radiation may be emitted, and the inner shell completed again 
by an electron “‘ jumping” from an outer shell where the energy is 
higher. When the outermost shell is complete in its number of electrons, 
the element is practically without chemical properties, and we have the inert 
gases Helium, Neon, Argon, Krypton, Xenon, Radium. Helium is inert 
chemically and Hydrogen is active, because the two electrons of the 
former complete the first ring, while the single electron of the latter 
leaves it open. When an element is reduced by ionising it—that is by 
driving away one of the electrons of its outer shell—to a certain simi- 
larity of structure with the element next below it in the series, its spec- 
trum becomes similar to the spectrum of that element, though the analo- 
gous features do not occur in the same part of the visible band: The 
word “ similar ’? requires explanation. The spectra are too intricate for 
exact prediction, but they present recognisable features, sometimes very 
obvious visually, as pairs of lines, or lines in threes or more, the so-called 
“triplets,” or “‘ multiplets ”’ of any complexity, and these are generally 
reproduced quite faithfully in the spectrum of the next higher element in 
the series when the latter is ionised. 

Ionisation of an element, being the loss of an electron from its outer- 
most shell, whereby it seems to acquire a positive electrical charge, is a 
very definite step, which takes place only under assignable circumstances. 
Hence when an ionised spectrum is recognised in a celestial body, it 
gives information of extreme precision as to the physical state in that 
body. 

The atoms must be regarded as incredibly small and numerous and 
rapid in action. Unless search is made expressly, we apprehend nothing 
except the statistical results from the behaviour of great numbers, which 
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may be quite different from the behaviour of any individual atom. Yet 
we know something about the behaviour of individual atoms ; for ex- 
ample we know that they are not always the same; thus they interfere 
with one another. The spectral lines corresponding to the larger electron 
orbits are apt to be fuzzy, which means that they perturb one another 
and have not strictly the same period for revolving round the nucleus. 
They can be made sharp again by reducing the pressure, that is to say, 
by leaving more space to each atom. 

As everybody knows, statistics mislead completely if applied to predict 
individual behaviour. ‘‘ The unexpected always happens ”’ because the 
expected, at best, is the average, and the happening is individual. A rele- 
vant example may be taken from the exchange of heat between bodies. 
A body, which is a perfect radiator and absorber, refuses to absorb or 
radiate indiscriminately, but preserves a balance between radiations of 
different types, which is related to its ‘‘ temperature.” This fact alone, 
well known and well established as it is, has been found impossible to 
explain without resort to a quantum theory, for which it becomes one of 
the fundamental proofs. Now temperature, viewed more closely, is a 
measure of the average relative agitation of the particles of the hot body. 
Hence we should expect, as in fact we find statistically, that a body can 
take up heat from one that has higher temperature, but parts with heat 
to one that has a lower one. But if we resolve the particles into chemical 
molecules and these into their atoms, exchange between two bodies be- 
comes an average history of exchanges between the atoms. Thus if we 
calculate the temperature, say, of a particle of dust in space, exposed to . 
the radiation of all the stars, it is found to conform to what we should 
expect in a relatively large body, and to be only a few degrees above 
absolute zero. But if we treat, not a particle of matter, but individual 
atoms, these can only absorb or emit radiation in a prescribed way, and 
if we calculate the temperature at which they are, it is found to be about 
10,000°. Of course, though the temperature is high, the quantity of heat 
may be small. . 

In the same way we can generally only rob an atom of one of its elec- 
trons by somewhat violent means—high temperatures or heavy electric 
discharges through high vacua—but the isolated atoms that are found 
in space, and in the upper regions of our own and the Sun’s atmosphere, 
appear to be mostly ionised. We infer that, having become ionised by 
some accident, the encounter with a neutralising electron is a circum- 
stance too rare to be the rule, We shall see the bearing of these facts in the 
next section. 


CONSTITUTION OF THE STARS IN THE LIGHT OF 
ATOMIC PHYSICS 


The circumstances in the stars are evidently so different from any cir- 
cumstances we can approach or handle here, that scruple is necessary in 
drawing any conclusions from them. We must build upon ultimate 
physical theory, or we shall certainly be led astray. That is the import- 
ance to us of atomic physics, which otherwise it would seem so para- 
doxical to introduce into astronomy. Our confidence in forecasts will be 
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greatly strengthened by doing so. Accordingly we shall first point to 
many places, otherwise dark, which the conceptions of the last section 
of this Article illuminate. Such illumination is due, for, as already re- 
marked, the current theory of the atom could hardly have been estab- 
lished without the evidence contributed by astronomy. 

We turn first to the Sun, keeping an eye upon the application of 
terrestrial physics to its phenomena. We find that a great deal can be 
read about the occurrence of different elements at different heights in 
its “atmosphere ” from a photograph of the spectrum of the narrow 
crescent which the Moon exposes just before a total eclipse. The crescent 
is sO narrow a source of light, that in this case we do not need to make 
it narrower by interposing a “ slit.”’ For about a second the disc is shut 
off while the luminous atmosphere is visible, and as the Moon’s disc is 
then slightly bigger than that of the Sun, it cuts across all the different 
levels of the solar atmosphere. An element which occurs high up records 
its presence by a longer line than one that is lower. The elements that are 
found to reach highest are the light elements hydrogen and helium, which 
we should expect, and ionised calcium, which might seem surprising, 
because there are many elements lighter than calcium. Extreme tenuity 
must be indicated. Even lower down, where neutral calcium also shows, 
far the greater proportion is ionised, and, for this to be the case, the 
general density must be low. Other circumstances confirm this conclu- 
sion. Since gravity on the Sun is twenty-eight times as great as on the 
Earth, under parallel circumstances we should have, not a tenuous, but a 
dense atmosphere. The balancing consideration that must be introduced 
to counteract a strong gravitational pull is the pressure of outgoing radia- 
tion. The mechanics of radiation enter very prominently in any theory of 
stellar states. Every dark line in the spectrum connotes radiant energy 
absorbed. A proportion of what is absorbed is re-emitted as radiation, but 
at a lower temperature, and moreover in all directions in place of directly 
outwards, so that a residue remains with the atom, counteracting the 
pull of gravitation. The importance of radiation pressure becomes still 
greater within the body of a star, and as will be pointed out below, may 
become the dominant factor, feeble though the force may be under 
terrestrial circumstances. 

Returning to the lower levels of the atmosphere of the Sun, vafen as 
a typical state, the features known as sun-spots, though embedded in the 
photosphere, exhibit unmistakably a lower temperature, namely about 
4,000° in place of 6,000°. The evidence comes from various sources ; we 
have the general balance of emitted wave-length, the prominence of com- 
pounds like titanium oxide, cyanogen and hydroxyl, and the relative 
strengthening or weakening of certain spectral lines. The sun-spots them- 
selves are certainly vortices, or whirling storms which may be the ends 
of long, whirling filaments, sometimes just breaking out to the surface, 
and there spreading outwards laterally and lowering their temperature by 
this expansion. The whirl can be seen in suitable photographs, and the 
whirling “‘ ions,”’ that is to say, broken atoms, generate a strong magnetic 
field, which can also be detected by suitable apparatus. The sun-spots 
recur with a period of about eleven years, but alternate sun-spot periods 
reverse their magnetic field, so that a full period must be thought of, 
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not as eleven years, but twenty-two. In less degree a magnetic field has 
been traced over the whole of the Sun, just as we have a magnetic field 
over the whole of the Earth, the poles approximating with the poles of 
rotation, as they do on the Earth. 

We have thus good grounds, in confirming what we know, and illum- 
inating its meaning, for pushing further the application of atomic physics, 
in order to assist our comprehension of the state of affairs within the Sun, 
and therefore within the other stars. The first problem that meets us is 
the opacity of the disc. Why can we not see right into the Sun ? It is not 
due to sudden change of density—there is none. The answer is that it is 
due to ionisation. An ionised gas will trap radiation, as has been verified 
by terrestrial experiments, and therefore prevent us from receiving the 
radiations from within, by which alone it would be possible to see the 
interior. Hence, enormous, by our standards, though the energy emitted 
by a star may be, it is merely a leak. The main part of radiant energy and 
of the irregular motion that we know as heat, is semi-permanently trapped 
within. Now violent motions at close quarters mean electrons frequently 
displaced, so that we must think of the characteristic atoms as stripped of 
part or all of their outer shells of electrons. So far as we know they do 
not lose their identity and, if placed again under suitable circumstances, 
would speedily assemble the normal shells about their nuclei. But there 
is a consequence of the first importance. The nucleus is very small as well 
_as very massive. If stripped of its shields, it may and does present densities 
exceeding thousands of times anything known in circumstances we call 
normal, though at the same time it has the free mobility of a gas. The 
density of the Sun exceeds that of water by forty per cent. And it used 
to be a problem whether its interior was gaseous or liquid. But the den- 
sity of the faint and tiny F-star that accompanies Sirius exceeds that of the 
Sun 36,000-fold. But since this arises from stripping the outer shells of 
the atoms, there is no reason to treat either body as other than a perfect 
gas. 

The best theory shows that the temperature must rise within the body 
of a star to millions of degrees, and as the temperature rises, the pres- 
sure of radiation rises enormously too. It rises at a greater rate than 
gravitation, which it opposes, and accounts for the fact that the stars are 
not greatly more compressed than we find them and than we should 
expect them to be from their great masses. At a certain point indeed 
radiation-pressure would become greater than gravitation, but if that 
were reached, expansion would reduce it again, and we should have a 
pulsating body. This may be what we witness in the Cepheid variables. 
If the circumstances were such as to make radiation-pressure greater still, 
the star would fling itself apart, so that there is an assigned limit to the 
size of the collections of matter we know by the name of “ star.’ Or 
again, we may have a border-line case such as a Nova seems to illustrate. 

The luminosity, or shining, of a star is, as has been said above, a mere 
leak. It may however be calculated from physical theory when the other 
circumstances are known, and though the calculation is difficult, it veri- 
fies itself over so wide a range that there can be little doubt that it is 
reliable. It turns out that the luminosity may be assigned when the mass 
and surface temperature alone are known. The other factors, the size, 
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the density—its distribution and its average—simply do not matter. This 
covers stars in such diverse states as the Companion to Sirius on the one 
hand, where the density is 30,000 times and the radius one-thirtieth of 
that of the Sun, and, on the other, Betelgeuse, where the density com- 
pared to the Sun is one-millionth only and the radius 300. 

The low densities which are found at a small distance from an immense 
mass like the Sun must be still more pronounced in the loose bodies 
known as the gaseous nebulz. Some of them, stretching over a large part 
of the sky, are wholly dark. The “ rifts ” that are seen in the continuity 
of the Milky Way are of this character. Possibly all are dark ; at any rate 
we know that some at least owe their luminosity to stars embedded in 
them, which light them up like an incandescent lamp within a globe. But 
unlike such globes they show spectra of characteristic bright lines. In 
default of knowledge the element producing this spectrum was called 
* nebulium,” until it became clear that there was no room for any ele- 
ment of that kind. At the date of writing, only two elements are undis- 
covered, but their properties can be predicted, and, among other things, 
they are heavy, whereas the matter in the nebulz must certainly be light. 
Hence we have gradually become pretty sure that “‘ nebulium” was 
merely a familiar element in an unfamiliar state ; but only recently has its 
secret been disclosed. Among the great variety of changes between two 
orbits which are theoretically open to the electrons of most elements, are 
certain modes that are “‘ forbidden,” in the sense that the lines corre- 
sponding to them are not met with. The reason is that an electron, jump- 
ing to one of these orbits, remains in it perhaps a thousand times as long 
—so long, say, as a thousandth of a second—as it would in other orbits. 
Hence the absorption or emission that is related to it does not occur often 
enough to be seen. There are such lines possible in singly ionised nitro- 
gen, and in singly and doubly ionised oxygen, and they have been shown 
to account for the mysterious “‘ nebulium.”’ Such a proof is not a conjec- 
ture. It follows the severest test of numerical agreement to five or six 
figures. One may ask why these “ forbidden ” states occur in the sky. 
The answer is that the matter in question is already ionised, and is so 
tenuous in density that the encounter of an “ ion,” that is a broken atom, 
with an electron or another ion, is in any case so rare that the “ forbidden” 
states lose their peculiarity. 

The “‘ empty ”’ space of the sky is nearly, but not quite, void of matter. 
Almost no general absorption takes place, which would be our ordinary 
test for the presence of matter there, even from remote stars, but these 
expanses have been found to contain enough atoms of ionised calcium and 
also of normal sodium to produce the characteristic absorption lines of 
such elements. At first these lines were attributed to the star by whose 
light they were seen, but whereas the other lines of the star showed the 
displacement of wave-length that is interpreted as motion, the calcium 
lines were steady. Their true origin as due to diffuse inter-stellar matter 
has been confirmed by measuring their intensity, which increases for 
remoter and remoter stars. 

The presence of matter of such specific kinds in the depths of space 
presents the intriguing questions of how it got there, and whether there 
is anything else. As to the latter point, there is certainly something else 
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and something different from any matter or radiation that we encounter 
otherwise. There are the “‘ cosmic rays,”’ recently discovered and the 
nature of which is still mysterious. They come from the depths of space 
and are not related to the position of any of the most probable sources— 
the Sun, or the Milky Way, or the nearest great nebula in Andromeda. 
The Earth is bombarded by them wherever it goes. They have a pene- 
trating power that much exceeds any other that we know, and would 
pierce some twelve feet of lead. Whether they consist of particles or ether 
waves has not yet been determined ; nor what they mean, though so much 
energy can hardly result except from the merging of simple atoms into 
more complicated ones, or even the destruction of an atom altogether by 
the union of an electron and a proton, which seems to be theoretically 
possible. 

That matter is destroyed in some such way, in the processes we wit- 
ness in the sky, and energy given forth as radiation, can hardly now be 
considered a question of debate. Any other imagined method for main- 
taining the radiation of the Sun, for example, of whose duration in its 
present form we have some idea from geology, proves on examination to 
be hopelessly inadequate. Thus if we consider gravitational contraction, 
this would supply energy to correspond with current needs, but it would 
postulate a quite different Sun twenty million years ago; and other 
supplies are still feebler. The interior of a star, as we have described it a 
little way back, seems exactly the place where head-on encounters of 
electrons and protons may be met with, and we conceive that the result of 
such an encounter would be the disappearance of ‘‘ matter” and the 
generation of a relatively enormous quantity of radiant energy. The 
Sun’s radiation, though only a leak, is very great ; in order to balance it, 
the Sun must lose matter at the rate of four million tons a second. But 
there seems no reason to call this quantity improbable. Even at this rate, 
its mass is so great that the supply would last twenty million million 
years. 


GLOBULAR CLUSTERS 


Leaving for the moment these matters which lie on the border-line 
between experience and speculation, let us proceed with the description 
of what is found in the skies. Next beyond individual stars come clusters 
of stars, and of these the most easy to characterise are the globular 
clusters. 

The globular cluster in Hercules is the one best placed for northern 
observers, but if we describe one, apparently we describe all, for they 
are extraordinarily alike. Seen by the eye as a single star, the cluster in 
Hercules is resolved by the telescope into a multitude of very faint stars, 
scattered with a regularity, which is presumably merely an average from 
a large number of irregularities, over the whole field, and concentrating 
more and more densely to the centre. A good photograph shows much 
more. There are at least 50,000 stars in this cluster, and they concentrate 
so closely on the centre that they run over one another and become 
indistinguishable. About ninety of these clusters are known ; they appear 
to be centred about a point in Sagittarius, in the Milky Way, and the Sun 
shows no sign of relation to their distribution. 
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This might have been all we know about them, if Cepheid variables 
(p. 130) had not been found in them. The Cepheid variables in these 
clusters are of extraordinarily short period—half a day or thereabouts. 
Now from the period of a Cepheid variable we can infer its real bright- 
ness, and if this is done, these apparently very faint stars turn out to be 
intrinsically highly luminous, so that their apparent faintness is no more 
than an effect of great distance. Comparing the apparent magnitudes with 
what we can infer of their real brightness, we can tell the distance that 
they are at. From such a calculation it appears that the cluster in Hercules 
is distant from us some 35,000 light-years. The nearest of the globular 
clusters, that in Centaurus, is 21,000 light-years. Most of them are much 
more remote. 

In fact we require some more powerful method even than that of de- 
tecting variables, in order to get their scale of distance. Such methods 
have been found, depending on the great similarity between different 
clusters. The simplest is nothing but a comparison of the apparent 
diameters. Another depends upon the brightest stars in the cluster. 
Trusting to these, one cluster has been found to lie ten times as far away 
as the cluster in Centaurus. 

It is unnecessary to spend words in attempting to make these figures 
more impressive. They are measures, not vague surmises. They may be 
disturbed in detail, perhaps, but not in scale. They extend our know- 
ledge in a way that prepares for further extensions. They represent some- 
thing, obviously systematic and utterly beyond what we could measure, 
or could hope to measure, using as scale the ordinary ‘‘ astronomical 
unit,” or distance from the Earth to the Sun—ninety-three million miles. 
They ignore the Sun in their arrangement, and point to another centre. 

We may record a few further details. Their motions are large, both 
relative to one another and relative to the Sun. Each cluster separately 
may extend to a diameter of about I00 light-years. The star density at 
the centre is about 1,000 times as great as it is near to us. In spite of this, 
the stars that compose them are presumably at great distances from one 
another. It must be remembered that even if our neighbours were ten- 
fold nearer, which would increase the density a thousandfold, they would 
still be very remote. The greatest stars within the clusters are red super- 
giants with diameters two or three hundred times that of the Sun, like 
Antares and Betelgeuse. 


THE SPIRAL NEBULA 


Next in order of hierarchy beyond the system of globular clusters are 
the nebulz. There are nebule which seem to belong to the Galaxy, and 
others styled extra-galactic nebulz. We shall treat the former very briefly. 
Although few in number, they are remarkable, most because they are 
gaseous. What their spectra show has already been dealt with (p. 140). 
They are apparently envelopes, consisting of light atoms, ionised and in 
a state of great tenuity, surrounding some star from which they receive 
radiation, to emit it again with a stamp of their own. They are of great 
dimensions, probably exceeding many times the whole solar system. So 
far they have not been connected rationally with any other formation. 
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Quite other are the extra-galactic, or spiral, nebulz. For one thing, the 
spirals are both enormously greater and enormously more numerous, so 
that it is a moot question whether they are not the generating points from 
which the whole celestial panorama unfolds. They are also, as will appear, 
enormously more remote. Without being moulded exactly upon one pat- 
tern, they present unmistakable signs of a common chain of development 
and vary from one another by their stage of advancement, and by cir- 
cumstances one calls accidental. 

The name “ spiral ’’ is derived from the form assumed. If we imagine a 
tracing point to go round and round the origin from which it started, but 
to get continually further away, it will trace out what geometers call a 
spiral. Such forms are shown with the utmost clearness in some of the 
spiral nebule, only in place of one spiral we have two, starting from 
the same origin, interlocked and just opposite to each other. 

The most prominent, and presumably the nearest of the spirals is the 
great nebula in Andromeda. On a photograph, a record can be obtained, 
stretching across fully a degree of the sky, that is, twice the diameter of 
the Moon, though the eye sees only the condensed centre as a hazy star. 
It appears as oval in form, with fissures that might mark a succession of 
rings, but if we take the other spirals to interpret it, we see that we are 
viewing in perspective a flattish object, lying near to one plane, with a 
central nucleus from which two long arms extend round and round it in 
what are spirals pretty close to the type called “‘ equiangular.”’ 

Learning from other spirals, we see that the nucleus lies equally above 
and below a certain plane of symmetry ; it may be round or oval shaped 
or flattened ; in the last case it is frequently, and apparently characteris- 
tically, obscured along its central plane of symmetry by a dark band, which 
has been interpreted as an escape of matter from it, cooled by the escape. 
The arms, or spiral prolongations, from the nucleus lie also in this plane 
of symmetry ; they may be more or less extended and regular, or not at 
all. They are punctuated throughout their length by condensations, which 
are stars. 

The nucleus is much brighter than the arms. In the Andromeda nebula 
it is impossible to secure a photograph of the extensions without greatly 
over-exposing the central part. And in most of the photographs the 
image has a “ woolly ” look that strongly suggests an incandescent gas, 
with a soft boundary. Yet it is uncertain whether the spirals are truly 
gaseous at all. Their spectra are continuous, generally of the solar type. 
And high telescopic power separates at any rate some parts of them into 
distinct stars which run into one, as the Milky Way does, under a lower 
power. These may be plunged in nebulous matter, which they illuminate. 
The spirals range downwards in apparent size, from the Andromeda 
nebula, which is the greatest, because, as one supposes, it is the nearest, 
through a number of other striking examples, until we come to a host of 
small patches of light that it is just possible to recognise as belonging to 
the family. Their number is enormous. Probably the telescopes at present 
in use could record half a million. And each of them that we can examine 
in detail envelops.a countless host of separate stars. 

There seems no room for systems on this scale, within any other 
system than their own. And indeed they hardly seem to belong either to 
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us or to one another. An estimate has been formed of the distance of the 
nearest—that in Andromeda—following the method that proved so 
reliable for the globular clusters. Some minute stars, of the eighteenth 
magnitude, which means an exceedingly faint star, were recognised as 
Cepheid variables. Their period gave their actual brightness, namely 
5,000 to 10,000 times brighter than the Sun, from which a calculation 
shows that this nearest of the spirals is nearly a million light-years away. 
Indeed there is some reason for saying that the spirals are on the confines 
of space, if we are to suppose that space has any limits. For their velocity 
towards or away from us can be determined in a number of cases, and 
after removing an enormous motion relative to the Sun, with one accord 
they show a still greater velocity of recession, or departure, from one 
another. No one has suggested a reason why they should spread out in 
this way, so that one is disposed to accept the interpretation which 
General Relativity would put upon it—namely that it is not an actual re- 
cession at all ; but if space is supposed to be finite and re-entrant on itself, 
like a kind of sphere, a very remote object in that case would show a 
spectrum in which the lines were not of the wave-lengths we expect them 
but were all displaced so that all the wave-lengths would seem bigger. 
We are used to such displacements, and our regular interpretation is that 
the object is going away from us. But it may be that the spiral nebule are 
merely informing us that they are so remote that space itself has suffered 
a change. 


THE GALAXY 


The description of these lesser and greater orderings among the stars 
leads up naturally to the question—What is the Milky Way ? Even the 
unaided eye shows it to be a central feature, and a proof that a system of 
some large kind exists. More careful work, as by star counts, and the 
distribution with respect to it of characteristic objects, confirm the fact. 
Still it has proved extremely difficult to assign a position to it, in any 
general order. If we give here with some confidence the views that appear 
to be prevailing, they must be read as not yet wholly established. They 
are, on the whole, greatly more enlarged than would have been acceptable 
a few years back. If this implies trusting to some perhaps uncertain 
ground, it must be remembered that all the indications point in the same 
direction, and that again and again, from the earliest times when Aris- 
tarchus made the Sun only five times the diameter of the Earth, astrono- 
mers have been forced to expand their conceptions, on a better knowledge 
of the facts. Perhaps this note of caution may convey too much doubt to 
those not used to the methods of astronomers. All that is given summarily 
below is the view of students of the problem of many years’ standing, who 
are almost as good judges of a forecast as of a proof, and moreover much 
that it contains has been proved up to the hilt. 

The Milky Way presents large ill-defined features which do not 
offer any easy clue. It is very different in brightness in different parts. 
One decided condensation has the dignity of a constellation—Scutum 
Sobieski ; the brightest part is in Sagittarius; for a great part of its circuit 
round the sky, it is split in two by an immense dark lane. The stars into 
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which Galileo confidently and correctly resolved it prove, upon scrutiny, 
to be excessively small, so small as to reach the limit of separate detection 
with our present telescopes. 

There are more and more of both visual and telescopic stars as we 
approach the Milky Way. On closer scrutiny, too, the condensation of 
stars towards the Milky Way proves to be only the beginning of the story. 
If we suppose that this greater number comes from looking into a greater 
depth, we conclude that it means that the stars around us are spread out 
in a sort of disc, with the Sun near its centre, or on the whole a little to 
the north of its central plane. Call this disc-like extension the “ local 
cluster,” or as it is sometimes named “ the Kapteyn universe.’ We 
find that the clustering does not extend beyond a distance we can put 
roughly at 1,000 light-years, after which we have nothing like reached 
the main Galaxy. Moreover the central planes of the local cluster and the 
Galaxy do not agree. The local cluster is inclined at about 12°, which is 
more than one-eighth of a right angle, to what is estimated as the equator 
of the Galaxy. 

In these circumstances one must look elsewhere than to the local cluster, 
large as it is, for a parallel, and the Greater and Lesser Clouds of Magellan 
naturally invite examination. Fine photographs of these grow more and 
more impressive the more one knows. The “ clouds ” themselves are well 
defined patches upon rather blank parts of the sky, made up of countless 
systems of individual stars, groups, clusters, and spiral nebulz. Recalling 
what great organisms the spiral nebule are, it is no wonder the Clouds 
of Magellan have been called ‘‘ Island Universes.” Since Cepheid vari- 
ables have been found among their members, the extraordinarily fertile 
method of the period-luminosity relation, which has been referred to 
already in connection with the distances of the globular clusters and the 
Andromeda nebula, has told the actual distances of these clouds. We find 
in consequence that the faint stars that are apparently of thirteenth mag- 
nitude are in reality super-giants that, at ten times the distance of Sirius, 
would exceed it in brightness. The enormous distances of 112,000 light- 
years and 110,000 light-years have been assigned to the two clouds, with 
diameters 14,000 and 7,000 light-years respectively. They are separated 
by 40,000 light-years from one another and are widely separated from the 
plane of the Galaxy. 

Yet great as these systems are, consideration of these figures shows, as 
has been said, that if they are island universes the Galaxy itself is a 
continent. No direct measure of its span has been found, but indirectly 
the globular clusters, which are associated with it by symmetry, give a 
clue both to its size and its centre. The centre of the system of globular 
clusters is in Sagittarius, where the Galaxy is brightest, and where there 
is an immense condensation of stars, the brightest part apparently hidden 
from us by one of those dark patches that make the “ lanes ”? and are 
associated with the local cluster. Now the distances of the globular clusters 
were among the first fruits of the method of Cepheid periods. And several 
pairs of these clusters are separated from one another by a quarter of a 
million light-years and upwards. Hence we shall have the right scale of 
ideas in thinking of the Galaxy as 300,000 light-years in diameter. If we 
want something to compare with this, we must look elsewhere than in the 
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Andromeda nebula or the Clouds of Magellan. We must search for super- 
systems, very remote of course, and including within their borders a 
multitude of great systems reduced to faintness by distance. 

Such super-systems have been found and, what is more, the energy and 
thoroughness of Shapley, who first determined the distances of the 
globular clusters, and who is still at work upon the problem, have 
searched, to demonstration, what they contain. We can give some idea of 
the grounds. For example there is a somewhat insignificant patch of a 
few square degrees on the sky, crossing the constellations Coma and 
Virgo, which shows on a photograph of long exposure a large number of 
faint spirals. The actual number brought under examination is over 2,700. 
Their condensation in groups, their apparent diameters and other fea- 
tures have been examined, and in particular the distance that must be 
assigned to the collection. No variables are available for this purpose. The 
distance is estimated by comparing the appearances presented in the 
system with those of the Andromeda nebula and other systems for which, 
being less remote, the argument from observed variables is offered. The 
estimation is a matter of delicate judgment, but for our purposes not less 
reliable for that reason. The diameter arrived at for the super-system is 
two million light-years. The distances of the separate clouds differ 
widely, from eleven million to 150 million light-years. 

It is evident then that we must treat this insignificant patch of faint 
objects as a super-system comparable with our own Galaxy and indeed 
exceeding it. Others have been found which are even greater and more 
remote, and the discovery for the present is terminated, not by want of 
material, but by the feebleness of our telescopes. But it is sufficient. We 
might get more detail, but we should not vary the view, which really 
answers the question with which this section began—What is the Milky 
Way ? We must regard it, not as one system, but as a group of star 
clouds, which are collected in a flattened form, neighbouring and pre- 
sumably influencing one another, though at immense distances, and 
each one of which might be called a universe. Our own local cluster, the 
** Kapteyn Universe,’”? may be a degenerate spiral, to which in size it 
appears to belong. The nebulous appearances of these spirals seem to be 
only a result of the great distances at which they are seen. In that case, the 
dark nebulosity that hides so much of our sky would be interpreted as one 
of the dark bands that appear along the central planes of many of the 
spirals. 

If this is the correct point of view, our local system is nowhere near the 
centre of the great Galaxy of which it forms an element, rather it is near 
the rim. All considerations point to a centre near the star cloud in Sagit- 
tarius, distant from us by say, 100 million light-years. And any apparent 
motion in the other parts, so far as it can be brought under one head, 
should more properly be attributed to our own system, than to the greater 
system with which it is compared. From this point of view the so-called 
rotation of the Milky Way should be regarded. Difficult as it is to treat, 
very definite and consistent results have been obtained, and these show 
that the local system and the great Galaxy are in rotation relative to one 
another and would turn completely round in a period of the order of 
100 million years. 
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COSMOGON Y—THE SOLAR SYSTEM 


Under the imposing name of Cosmogony we consider How Things 
Came To Be. Really this is no part of an astronomer’s obligation, but 
possessing curiosity like other people, he is interested in it. Yet before 
saying what can be said about it, one should in fairness indicate how 
large a proportion is of necessity inference. To describe the evolution of 
an organism is synonymous with giving its history. This can be done 
with some certainty in such limited fields, for example, as the meanings 
attached to a word in the language, let us say the word post or humour. But 
it is a very different matter to give the history of a natural object. Even 
in a case where the evidences are abundant, as for the human skull, often 
the best that can be said of a theory that connects them is, that it cannot 
be disproved. In astronomical matters we are on even weaker ground. The 
periods of time that must be considered are so vast, that in a quite literal 
sense we know only one point of the history and must infer the whole 
past and future. It is true that in many regions there are a great many 
examples which we assume to show different stages in a common suc- 
cession, as we can infer the course of human life from the infant, the boy 
and the man, without watching the one develop into the other. But ex- 
perience in the regions of Natural History, with its missing types and 
conflicting remains, does not encourage optimism or even confidence. 

Yet, speaking first of the Solar System, some common connection is 
evident ; in fact, if put in mathematical form as an estimate of proba- 
bility, the evidence is overwhelming. The greater planets and nearly all 
of the host of minor planets move round the Sun, near to one and the 
same plane and in the same direction. There is no process in operation to 
make them do so, for the comets, which are also members of the solar 
system, do not. We may reserve the discrepancies shown by the new 
planet Pluto, until we know more about it. The alternative to plan is 
chance, but it is easy to see that the probability against such a coincidence 
by mere chance is overwhelming. How then did this evident system 
originate ? Up to quite recent times the usual answer was contained in 
Laplace’s Nebular Hypothesis, of which Poincaré said in the nineties 
that, considering its age, it didn’t show too many wrinkles ; though a 
little later Sir James Jeans remarked that the difficulty of disproving it 
was the same as that of proving anything definite about it—an ominous 
dictum for a cosmologist. This hypothesis supposed that both Sun and 
planets were formed out of a single original gaseous nebula, contracting 
on itself, rotating faster, as it would, and flattening out in the process. 
The planets were formed out of rings shed off in succession and collected 
into single bodies, while the Sun was the residue that remained at the 
centre. Under cross-examination, the answers of this theory to such 
questions as why do the planets rotate in the same direction as they re- 
volve round the Sun are so unsatisfactory that as a theory it has been 
abandoned. It may perhaps apply elsewhere, but not to the solar system. 
But it has been no easy matter to find an alternative. Indeed there is only 
one that is current to-day, and that depends upon an Jf. 

In place of imagining the planets to have been formed in a process of 
contraction which finally left the Sun in the middle, the Sun is imagined 
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as formed first without planets. It would have remained without planets 
great or small unless it had experienced, once in its history, some great 
cataclysmic disturbance. The nature of this disturbance is supposed to 
have been tidal. All tides have the same character, which can be readily 
understood. An external body, like the Moon, attracts the Earth. The 
first effect is shown in a revolution of the centre of gravity of the Earth 
about the common centre of gravity of the Earth and Moon. But there is 
a secondary effect which shows itself in an elastic deformation of the solid 
earth and its atmospheric and aqueous envelopes into elliptical shapes, 
which follow generally the position of the Moon. The last of these, which 
gives the tides in the ocean, is familiar, but the others have been verified 
too. In the case of a more labile body than the Earth, and a greater dis- 
turbing body than the Moon, the tides might rise to any height. They 
might form an immense jet directed generally towards the disturbing 
body, which ended by breaking into drops, which never fell back upon 
the parent Sun at all, but had sufficient motion conferred upon them by 
the disturber, before it passed, to ensure their revolution in orbits. This 
is the tidal theory of the genesis of the solar system. It would explain how 
the planets all were near one plane, which the Ancients knew and desig- 
nated by the Zodiac ; it would explain why they all go round the same 
way, and, if we suppose the disturber to have passed near by in the direc- 
tion in which the Sun was rotating, it explains also the agreement of the 
Sun’s rotation with the revolution of the planets. Things which it leaves 
to be cleared up are the near approach of the planetary orbits to circles, 
and the exceptional but definite presence of satellites which are not cir- 
culating in that way. But the difficulties of finding any explanation are 
so great that one is inclined to hope that a way out will be found. It may 
reasonably be said that we cannot expect a theory to explain every detail. 

The disturbing body must of course be imagined as a star, and here 
arises the great difficulty of the theory. For tidal effect, proximity is more 
important than mass. The Sun produces on the Earth only half as great 
tides as does the Moon, though it is twenty million times as massive— 
because it is four hundred times as far away. The passing star would have 
to make its closest approach to the Sun at much less than the Earth’s dis- 
tance. Now the first fact about the stars is their isolation. It is of course 
not impossible that in the remote past a star passed near the Sun. The 
chance that one might do so can be estimated. The result is unfavourable. 
Unless a perfectly immense period of time is allowed, the chance against 
the approach of a star sufficiently near to bring the planetary system into 
being is as overwhelming as is the evidence that the system did not 
originate by chance. This does not quite demolish the theory. The latest 
views are inclined to leave open immense lapses of time, in which things 
may have happened, and there is always the chance that an off-chance 
comes off. But it is not convincing. It may be that this theory does not 
need very much adjustment. Theory shows that the normal development 
of a rotating star leads to fission. A body originally spheroidal develops 
into an elongated ellipsoid, then into a pear shape, then into a shape like 
an unequal dumbbell or gourd, and finally breaks into two parts which 
recede from one another. This break could hardly be a clean one, and 
would result in the formation of a not very regular set of drops that would 
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be endowed with orbital motion. Some of them would form planets 
round the one star and some round the other. This would abolish any 
question of the genesis of our system as the consequence of a very im- 
probable coincidence. Incidentally it would make a planetary system the 
possession of a great many suns. 

As there are so few tenable theories of cosmogony, we may glance 
again at the nebular hypothesis, in a connection where at any rate it has 
not been disproved. It seems, in many respects, to fit in with the history 
of spiral nebule. Laplace imagined a primitive nebula which was gaseous. 
It is very doubtful if the great spiral nebulz are gaseous. They do not 
show the spectrum of a gas, and under high resolving power their gaseous 
appearance shows signs of breaking up into stellar points. But if we sup- 
pose them to be collections of rotating gas, it can be shown mathematically 
that we should have a sequence of states which appear to be illustrated in 
the sky—nearly spherical forms, becoming elongated ellipsoids under 
greater condensation with its more rapid rotation, then breaking out along 
the equator with streams of escaping, and presumably cooling, and there- 
fore dark, gas. These dark equatorial bands appear to be characteristic of 
the course of development. Indeed it is conjectured that the “ dark 
nebule ”? that obscure so much of our own sky, and are associated with 
the local cluster, are of that kind. This would make our “ local cluster ” 
nothing but the stars into which a parent nebula has broken. 

It is true that spiral nebulze develop in two great whorls of stars, ar- 
ranged in a geometrical shape, and we are at a loss to assign any reason 
why this should be a regular event in the history of a rotating gas, such as 
Laplace imagined. But a great many features fit, and we may end, not by 
rejecting Laplace’s Nebular Hypothesis, but by promoting it to an ap- 
plication far vaster than he dreamed. 

One word may be said in conclusion. Every astronomer has had oc- 
casion to learn that people are more interested in the origin of life than 
in that of the planets upon which it may be supposed to exist, or the stars 
of which these may be the offspring. He may be excused for waving such 
questions aside. It is not his affair. Our life exists under very narrow 
limitations, which hardly touch astronomy. The astronomer cannot point 
to any other place in the universe where life, as we know it, could be sup- 
ported. In short, anyone can judge the question as weil as he. 


PROGRESS AND DECAY 


The use of these popular words to summarise the present section is de- 
liberate. But before science can say anything about them, we must first 
strip them of the moral attributions that lend them nearly all their at- 
traction. If this is done, we recognise in nature two kinds of process, 
prima facie fundamentally different, and must enquire what is the real 
distinction between them. The first process goes on, so far as appears, 
without change of type, for ever. There are innumerable examples, of 
which we need only mention, on the large scale, the motion of the Earth 
round the Sun, and on the small one, that of an electron round its nucleus 
in an atom. The second kind progresses towards some ultimate state. 
Again the examples are so easy to find, that this process was thought of, 
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up till yesterday, as a summary of Nature. The diffusion of motion, the 
diffusion of heat, the degradation of energy are commonplaces to every- 
body. If asked what was the purpose of life, you could answer in one word 
—death. But science has nothing to do with grim or emotional colouring— 
what we wish to determine is, whether there are indeed two kinds of 
process, or only one—whether we can assign an end towards which things 
travel, or whether they continue in changing figures of one endless dance 
for ever. 


One alternative, which will suit some of the cases, is to suppose that 
the things that go on for ever are really an ultimate state in which the 
element of change has exhausted itself. Consider, for example, the system 
of the Earth and Moon. The Moon’s rotation occupies the same time as 
its revolution round the Earth. It can be shown that this would follow 
from tides which the Earth would raise upon a Moon when the latter was 
in a plastic state. And in the same way the friction brake which the tides 
apply to the Earth’s body will infallibly slow the day down till first it is 
equal to the month and ultimately to the year, producing at the same time 
other changes in the orbits, until finally all sleeps in one unending night 
—nox est perpetua una dormienda. But though that might do for the Earth 
and the Moon such a history would not fit the atom at all. As far as we 
know, the quantised states, as those states of the atom are called which 
operate by the gain or loss of a quantum, shift back and forth without a 
trace of decay. 

One may think, on the other hand, of the uncompensated outflow of 
radiation from a star. Briefly the current description is this :—intense 
relative motions within the star convert its matter into radiative energy, 
which soon or late escapes from the surface and travels away through 
space for ever, producing almost infinitesimal mechanical or thermal 
effect that might possibly return. Even here we must be cautious. We 
have learnt that while the “ temperature of space,” z.e the temperature 
of any absorbing matter there may be, which results from such radiation, 
is a few degrees only above absolute zero, the conclusion is profoundly 
modified if atoms are met with that are capable of selective absorption ; 
the resulting “‘ temperature ” of such an atom may be far higher than 
that of the emitting body. Still we can hardly say that this modifies our 
view by much. The four million tons of its mass a second which the Sun 
converts from matter to energy, and pours out as radiation, is gone for 
ever and will not be replaced in any shape or form. We have to accept as 
typical of at least one side of our system a process which goes on in one 
direction only and cannot be reversed, and which leads as a limit to a 
state in which no further exchanges are possible. 

This is the well-known doctrine of the degradation of energy, which 
was more readily received before modern physics established itself. 
Modern physics has disestablished so many accepted ideas in the course 
of establishing itself that it becomes necessary to re-examine the idea of 
the degradation of energy. Regarding heat as nothing but irregular mo- 
tion of the molecules, it becomes essentially a question of the diffusion of 
motion. Now if anything is diffused or distributed, let us say by chance, 
the state which we are most likely to find is the state that contains the 
greatest number of equally probable arrangements. Suppose then we 
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start with an unequal distribution, such as one end of a bar hot and the 
_ other cold, this might be called as probable as any other distribution, and 
so we might expect to find it at any subsequent time. But we do not. On 
the contrary we are sure to find that the temperature has equalised itself 
throughout the bar. Now it may be said that an exactly equal temperature 
throughout the bar is just as improbable as the state from which we 
started. That may be. But the cases that would pass for equal, by any tests 
we can put, are so enormously more numerous than any other state, that 
practically we find nothing else. Modern physics says nothing to rebut this 
argument. Therefore it remains ; and it is a typical case of the degradation 
of energy. 

Be it remarked that we invoke in this discussion nothing but ‘* chance ”’; 
it implies no intelligent guidance. Maxwell imagined a method of re- 
versal of the ** second law of thermodynamics,”’ which is just a statement 
of the continual degradation of energy ; he imagined ‘‘ demons ”’ watch- 
ing the separate molecules, and separating those that were moving fast 
from those that were moving slowly by opening trap doors to let them 
pass. The result would be the same as arranging that a bar should, of its 
own action, make one end hot and the other cold. But these demons 
must have been intelligent. The task of physical science is to show what 
follows in Nature, apart from intelligent guiding. 

But what is the source of the tendency, always working in one direc- 
tion, that gives us first hot concentrations of matter like the stars—de- 
positories of stores of energy that thereupon dissipate themselves as 
rapidly and completely as the circumstances allow ? It is simply the uni- 
directional character of gravitation, which collects all matter into a centre, 
unless it is endowed with sufficient lateral motion to ensure the descrip- 
tion of an orbit. At the centre, exchanges of motion take place by collision, 
and we have the concentration of heat and ultimately its diffusion. In the 
atom we have both positive and negative electricity, with attractions and 
equal repulsions. But in gravitating masses we have attractions alone. 
Necessarily so, for if we suppose that any stuffs that repel one another 
exist, they would mutually drive one another away until the field contained 
one kind alone. Say we are left with that kind of attracting stuff, and call 
it matter, then the familiar degradation of energy, with its terminus in 
what is known as a “‘ heat death ’—though not a death of motion, as far 
as motion persists in orbits—becomes inevitable. 

In somewhat the same way as the Moon’s orbit remains after all its heat- 
motion is radiated away, while it is now believed that a star is continually 
transforming its mass and dispersing it as radiant energy, there will re- 
main from this process an inconvertible residue of dead matter such as we 
see in the Moon, for which there is no more prospect of further conversion 
than there is for a conversion of a residue of orbital motion. Unless again 
this dead residue, whether matter or orbital motion, is ultimately dissi- 
pated by bombardment by cosmic rays. 


THE TIME SCALE 


We touch the universe at a single point of time. Apart from memory 
there is no such thing as a past. Even if we include memory and supple- 
ment it by records that can be called scientific, the time is so brief in 
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which anything definite has been known of the heavens that we hardly 
need to modify the above exact statement. An astronomer, therefore, 
might decline to speak about what is not before his eyes. And there is the 
further complication—that must not be treated as of no practical import- 
ance in relation to the universe—that simultaneity and the time sequence 
possess no common meaning for different minds. If we speak of the his- 
tory of things, it is evident that we must do so in a conventional way. We 
are divorced from direct observation of the history of any individual ob- 
ject, and must rely upon recognising, among the diverse objects presented 
to us, specimens of successive stages through which the individual has 
passed. He may make a mistake in doing so. The manner, the order, even 
the members that are selected by his theory, will depend upon the theory 
he adopts. The ground, therefore, is uncertain. But the astronomer is in 
no worse case than any other naturalist, and better placed than many. 
In any case, with the proviso that the picture is conventional, theoretical, 
and must not be taken too seriously, it will aid the comprehension of what 
has been written if we add here some account of how long the order of 
things we see has taken to come about and how long it may be expected 
to endure. The account will be very brief, for the agreement among as- 
tronomers, such as it is, is rather rough. 

The age of the Earth is about two thousand million years. In making 
the statement we recognise that it rests upon an element of observation 
and an element of theory. It is an inference, and its reliability depends 
less upon the question of making the observation correctly—for this may 
be revised and refined—than upon being able to say that the theoretical 
process has continued at an unchanged rate through that great lapse of 
time of which we have no experience. It is evident that this objection 
will envelope in doubt any such measure of the Earth’s age as the rate at 
which the salinity of the sea increases. Much more satisfactory is the rate 
of degradation of radio-active materials. Radio-activity is an atomic 
process which neither heat nor pressure nor any other force that we know 
can either hasten or retard. In this way, uranium degenerates into lead. 
The physicist can distinguish the lead which resulted from the break-up 
of uranium from other lead that is indistinguishable from it by chemical 
tests. In certain rocks, uranium and its degenerate lead are found, and if 
we assume that the process has gone on at the same rate since the crust of 
the Earth was first formed, we arrive at an age of one or two thousand 
million years. Other indications confirm the figure. Strictly it refers only 
to the formation of the crust, but if the genesis of the planets that has 
been exposed in an earlier section is accepted, the Earth must first have 
existed as a glowing liquid drop of the Sun’s body. But when direct com- 
munication of heat to this drop was broken, and it lay open to radiation 
into cold space, it seems reasonable to conclude that a crust of rock 
would be formed in a time that was a negligible addition to the age that 
has been mentioned. 7 

It would follow that the other planets have the same age. We have no 
means of estimating directly, but it is probably significant to point out that 
small bodies like the Moon and Mars seem to have had less power to con- 
serve their original state than the Earth, while great ones like Fupiter and 
Saturn have degenerated less 
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The age of the Sun must be estimated with the same cautions in mind. 
We must have an observation of the present rate of some process, and an 
adequate theory by which we can go back into the remote past until we 
arrive at a state that can be called primitive. The most satisfactory theory 
is that which connects the mass and luminosity of a star. Derived origin- 
ally as pure theory, it has proved to apply closely to the luminosity of all 
stars of known mass. We have therefore only to fit it on to the present 
mass and the present luminosity of the Sun, and we obtain with some con- 
fidence a picture of the latter’s previous history. If we do so, we find that 
at the time when the planets came into being, the Sun was much as it is 
now, but if we go back to a million million years and beyond, it becomes 
a different story. Radiation diminishes the mass, and the theory shows 
that a greater mass gives greater and continually greater radiation. From 
the greatest stars there is a torrent of radiation that reduces their mass at 
headlong speed. Before we reach backwards to eight million million years, 
the Sun would have had a mass equal to that of the greatest star known. 

Having gone so far in theory, it is tempting to go further. But we must 
recognise that the ground becomes more and more questionable. We have 
before us stars in various states of development. Consider a giant star 
such as Betelgeuse—the Sun may have passed through a similar state, 
but what was Betelgeuse itself at that remote period ? We cannot point to 
any object known as an answer. At least it seems certain that the stars did 
not all come into existence simultaneously, as we suppose the planets to 
have done. 

More precarious still is anything we can say of the past history of still 
greater organisms such as the spiral nebulz, and in an outline such as the 
present, where the attempt has been made to show the grounds of con- 
fidence as well as to state the articles of an astronomer’s belief, we may 
fitly refrain from pursuing the speculation. 


BIBLIOGRAPHICAL NOTE 


Astronomical knowledge has advanced so rapidly that a few years 
place a book out of date. The following list is therefore brief. 


An excellent and authoritative work, giving details of phenomena, 
measures, and reasoned theory is 
RUSSELL, DUGAN and STEWART : Astronomy ; 2 vols. (Boston. 1926, 1927) 
A general reader and a specialist will be equally at home in it, and it 
contains current references to all the previous literature. 


Recent works, conceived on more popular lines, are : 


SIR A. S. EDDINGTON : Stars and Atoms (Oxford. 1927) 

G. E. HALE : Beyond the Milky Way (New York. 1926) 

G. FORBES: The Wonder and the Glory of the Stars (London. 1926) 
H. SPENCER JONES : General Astronomy (London. 1922) 

W.M. SMART : The Sun, the Stars and the Universe (London. 1928) 
J. S. DUNCAN : Astronomy (New York. 1927) 
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A work that is too well written to be called out of date is 


SIR A. S. EDDINGTON : Stellar Movements and the Structure of the Universe 
(London. 1914) 


This work is for mathematical readers ; so is also the same author’s 
The Internal Constitution of the Stars (Cambridge. 1926) 


A striking recent work is sir. J. JEANS : The Universe Around Js (Cam- 
bridge. 1929) ; and a continuation by the same author—The Mysterious © 
Universe (Cambridge. 1930). These books embody statements that in 
some places are still matters of opinion, but they are the more interesting 
and, to the right readers, not less weighty for that. 


For those who are interested in the history of the subject we may 
mention 


A. M. CLERKE: History of Astronomy in the Nineteenth ase de 3 3rd edn. 
(London. 1898) 

G. FORBES : History of Astronomy (London. 1909) 

and for details of the lives and theories of earlier astronomers 

J. L. E. DREYER: Planetary Theories from Thales to Kepler (Cambridge. 
1906), and 

A. BERRY : A Short History of Astronomy (London. 1898) 


Finally should be mentioned 


H. SHAPLEY and H. E. HOWARTH: A Source Book of Astronomy (New 
York. 1929) 

which contains extracts, translated where necessary, of passages from the 

works of original discoverers from Copernicus to the present day. 
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THE NATURE OF MATHEMATICS 
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~ SYNOPSIS 


Introduction : Mathematics and the practical needs of Man — 
Mathematics as distinct from the arts of calculation and mensuration 
— The contributions of the Egyptian, the Greek, the Hindu and 
the Arab. 


Number : The laws of numerical operations — The Commutative. 
Associative and Distributive laws as applied to numbers — The use 
of the plus and minus signs and of brackets — Algebraic symbolism 
— Integral numbers — Fractional numbers and Decimals — Irra- 
tional numbers — Positive and negative numbers — The generalisa- 
tion of the meaning of number related at every step to the practical 
activities of Man. 


Algebra: Problems and algebraic symbolism — Formule — The 
fundamental laws of algebraic operations — Factorisation of algebraic 
expressions — Algebraic symbolism is no mere “ shorthand ” — 
Logical and mathematical principles — Equations — The origin of 
the name ‘‘ Algebra’ — Methods of solving a quadratic equation 
and the duality of the roots — Equations and practical problems — 
Imaginary numbers — Generalisation of the idea of a “ power” 
of a number — Algebra beginning as generalised arithmetic becomes 
a weapon for dealing powerfully with the variable quantities of 
natural phenomena — Functionality. 


Geometry : Extension of bodies in space — Surfaces, lines and points 
as abstractions from the real properties of bodies — Geometry 
concerned with such abstractions — Euclid’s great treatise : a brief 
summary of its contents — Axiom and Postulate — Construction 
and Proof — The famous Euclidean postulate as to parallel lines — 
The dependence of his conclusions on the truth of this postulate — 
Digression on the actual experimentally observed facts of our physical 
space. 


Limits, The Calculus, Periodicity : The notion of a limit as suggested 
by observation on moving bodies — The world as a flux of events 
and not as a static configuration — Differentiation : its importance 
for the laws of Physics —- The notion of length as applied to a curve 
— Integration — Convergent and Divergent Series — Trigonometry 
and Periodic Functions. . 
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THE NATURE OF MATHEMATICS 


INTRODUCTION 


The study of the sciences originated in the practical needs of men, and 
Mathematics, though the most abstract of the sciences, offers no excep- 
tion to this statement. We can see the beginnings of arithmetical calcula- 
tion in the primitive requirements of the race, when men bartered articles 
with one another or divided their prey into portions, and perforce had to 
be able to count so as to maintain a rough justice in their division or ex- 
change. In more settled conditions, when the tilling of fields became the 
vital activity of a tribe instead of hunting, the necessity of dividing the 
cultivated area into suitable portions for each family of the tribe compelled 
them to develop some elementary notions of mensuration. Nowadays, 
when the word “‘ mathematics ” is mentioned, the first idea to arise in 
the mind of the average man or woman in this connection is linked with 
the art of arithmetical calculation or skill in solving geometrical prob- 
lems. It is true that education in our schools is developing so far that the 
subject of algebra probably presents itself to the hearer’s mind as well as 
trigonometry and calculus. But to the average boy and girl with a good 
secondary education algebra is still ‘“‘ generalised arithmetic,” in which 
the calculations are carried out with letters instead of ‘‘ real numbers ”’ 5 
trigonometry is a kind of mixture of algebra or arithmetic and geometry 5 
and calculus is a peculiar pursuit that “‘ looks like ” algebra, but differs in 
one strange operation which can be technically mastered with sufficient 
practice and assiduity, but still remains somewhat of a mystery both as 
regards its reason and its purpose. Hence, despite all our sophistication, 
“‘ mathematics ”? as a name conjures up notions which are clearly related 
to “arts,” rather than “ sciences,”’ the cultivation of which was one of 
the prime needs of man the moment any form of communal life, based 
either on food-getting or food-producing, came into existence. 

We have no record indeed of those early geniuses of our race who first 
recognised the difference between “‘ one,” ‘“‘ two” and “‘ many,” who 
then proceeded to subdivide the “‘many” into “three,” “five,” 
“ten ” and so on, and who realised that the number of fingers on one 
hand or on two and the number of toes on the feet were an extremely con- 
venient piece of machinery for help in counting ; or who gathered flints 
or pebbles and laid them down, one by one, to indicate to their fellows 
the number they wished to convey and then, recognising the clumsiness of 
these methods of communication, invented sounds and signs to convey 
to the hearer the idea of the number in question at the moment. But after 
all, mere counting lacks the special character which makes arithmetic 
one of the mathematical sciences and the most fundamental of them. It 
is hard for us to realise the immense stride in human thought which car- 
ried us from counting to the study of “‘ number ” in itself as an object of 
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interest, when we began to realise that six pebbles, six arrows, six men, 
six trees had something in common which is neither pebble, nor arrow, 
nor man, nor tree, that something being just “‘ six ”’ itself ; when it dawned 
on the human mind that numbers had an interest of their own apart from 
numbered objects and presented a uniformity of behaviour in all circum- 
stances of counting which is the very characteristic of all facts capable of 
being scientifically summarised. That six sheep and four sheep made a 
collection of ten sheep, that six pebbles and four pebbles made a heap of 
ten pebbles, in fact that six and four always ‘‘ made ten ”? no matter what 
objects were involved, was a scientific generalisation which must have 
cost some primitive Newton much mental travail and earned him the 
admiration and reverence of his less gifted fellows. We may presume that 
he was a priest or medicine man. When we come to the civilisation of the 
Egyptians and the Babylonians, the records show that such purely in- 
tellectual pursuits were the special province of the priestly caste. But 
even in these great states, with all their wealth, refinement and pomp, the 
real nature of mathematical knowledge was not discerned. This statement 
can be brought home to the reader by a simple illustration. Mensuration 
was a necessary art for the Egyptians. The rise of the Nile annually wiped 
out all the landmarks which divided field from field in the arable land 
which fringed its banks. When the river receded, fresh division of the soil 
had to be undertaken among the various tribes, and so a considerable 
body of mensurational propositions became known in an empirical way, 
e.g. how to find the area of a triangle. But to the Egyptians this was all 
“earth measuring.” Apparently the desire to know something about 
form and figure, apart from particular fields and as something distinct from 
any material thing, never arose in their hearts. It was the Greek who first 
made that great flight of spirit, although he modestly kept the Egyptian 
name “‘ geometry,” which means literally ‘‘ measurement of the earth,” 
for a mental discipline which is as unlike the Egyptian prototype as a 
symphony is to a folk-tune. Again, the Egyptians had their skilful builders 
of pyramids and temples, and one of their stock-in-trade implements was 
a rope divided by knots into twelve equal lengths. With this they could 
make a triangle of sides 3, 4 and 5 units, and they knew that between the 
short sides there was included a right angle. But it was a Greek, and not 
an Egyptian, who thought about right angled triangles in themselves apart 
from strings, ropes and special sizes, and discovered the great proposi- 
tion about the square on the hypotenuse being equal to the sum of the 
squares on the short sides. The average man probably does not realise 
that this proposition, the discovery of the famous Pythagoras, enters de- 
cisively into all our ideas about the nature of physical space and, with its 
modern extensions, forms the starting-point for introducing any method 
of measurement at all into that child of modern thought, the space-time 
of the relativist. 

The love of knowledge for its own sake amounted to a passion with the 
Greeks in the golden age of their history, and so it is but natural to find 
the early developments of Mathematics in the proper sense of the word 
as one of the manifestations of their genius. To them number was an ab- 
sorbing topic quite apart from skill in calculation or the special properties 
of numbered articles ; and the general laws of form and figure exercised 
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_ their intellect quite apart from the material bodies which presented to 
them the infinite variety of shapes with which we are familiar in daily 
life. 

The word “‘ Mathematics ” is found in Greek literature at the time of 
Plato, but not specialised to the meaning it acquired later. With that great 
philosopher mathema (literally ‘‘ a thing learnt ””?) means any subject of 
instruction or study. Yet he does say in the Laws that three subjects are 
specially fit for free-born men ; they are arithmetic, the science of mea- 
surement (meaning what we now call geometry), and astronomy. His 
emphasis on these three subjects gradually led to a specialisation of the 
word mathema to these and similar objects of study, so that in the time of 
Aristotle the convention had so far hardened, that his followers explained 
the particular use of the word by pointing out that subjects such as rhe- 
toric, poetry, music or literature could be understood even by one who 
has not learnt them, but that the subjects grouped by them under the 
name mathemata could not be known by anyone unless he had received a 
definite course of instruction in them. The word mathematike appears to 
have first come into use in the time of Pythagoras a century and more 
before Plato, and seems actually to have had, with the Pythagoreans, some 
of the specialised meaning definitely assigned to it by common consent - 
later ; be that as it may, by the time of Aristotle the term mathematics, 
meaning literally ‘‘ things fit to be learnt,”’ had definitely established itself 
as referring to the subjects such as arithmetic, geometry, astronomy, 
optics, etc., which were regarded as above all others the things in which 
it was most suitable for a cultured man to receive instruction. 

So clear were the minds of the Greek thinkers on these matters, that 
they used entirely different words to distinguish between these lofty 
mental exercises and those mere arts and practices of daily life and busi- 
ness which had some connection with them. Thus Plato uses the word 
‘* arithmetic ”? to mean what is commonly meant by it to-day in any 
school curriculum, but a different word “ logistic ” to denote the art of 
calculation. Thus he would have referred to “ lightning calculators,” and 
those who can tot up columns of figures with speed and accuracy, as men 
who are “logistic”? by nature, but he would not have called them 
“ arithmeticians ” unless they had shown themselves capable of studying 
and grasping the true theory of number, as distinct from calculation. 
He did not despise logistic, for he admitted that naturally slow people 
_ would be made smarter by it and that it was a very necessary accomplish- 
ment in daily life ; but he would have regarded the acquisition of the art 
of calculation only as a preparation for the study of the true science. 
Similarly in the time of Aristotle, a clear distinction was drawn between 
“‘ geometry ” and “‘ geodesy,” the former being geometry in our sense 
(though showing its origin in its name, “ earth measurement ”’), the latter 
being what we should call ‘“‘ mensuration,” meaning not only land-sur- 
veying but all practical measurements of length, surface and volume. 
Aristotle seems to have been the first to indicate a division in Mathe- 
matics which is acknowledged in school and university curricula to this 
day, namely, the separation of the general science into two branches, 
‘Pure ”? and “ Applied.” Thus he refers to Mechanics, Optics, Har- 
monics and Astronomy as the more physical branches of mathematics, 
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pointing out that the proof of propositions in these subjects depends on 
the pure mathematical subjects, Geometry and Arithmetic. 

Although we derive our names for Arithmetic and Geometry from 
the Greeks, we must not forget that the Hindus independently cultivated 
these subjects, and it is from the Hindus that we derive our present 
numerical notation. The forms 1, 2, 3, etc., for the numbers are our 
copies of a variety of symbols used by the Hindus in their writings, and 
have in modern times replaced both the Greek method of using the 
letters of their alphabet for this purpose and the clumsy Roman numerals 
I, II, III, IV, etc. 

So far we have not mentioned Algebra, the third of the trio of subjects 
whose names leap to the mind of the ordinary man when the word 
** mathematics *’ is mentioned. Most people know that Algebra is a kind 
of arithmetical calculation, where symbols such as the letters of the 
alphabet take the place of the symbols such as I, 2, 3, etc., which desig- 
nate actual numbers. The word “‘ algebra ” is Arabic in origin, and makes 
its first appearance in a work by an Arab mathematician, Al Khowarazmi, 
in the ninth century A.D., but of course the operations in Mathematics 
which we call “‘ algebraic’? are much older and date back, in a rather 
rudimentary form, even to the Egyptians. A Greek, Diophantos of 
Alexandria, wrote the first Western work on it about the middle of the 
fourth century A.D., and actually the Hindus had brought this subject to 
a higher pitch of development than the Greeks, whose peculiar genius was 
more at home in Geometry. It was from the Hindus that the Arabs 
learnt this system and brought it to the West. In the solution of equa- 
tions, there is a well-known operation in which quantities on one side of 
an equation are brought over to the other side with a changed sign. This 
transposition was considered to be a reunion of separated quantities and 
was regarded by the ancients as an operation of great importance. When 
the Arab, Al Khowarazmi, wrote his treatise, he called it ‘‘ al-jabr m’ 
wa’l muquabalah,” the word “‘ jabr ”’ referring to this reunion. The word 
**muquabalah ” referred to another operation in equations, where a 
symbol appearing on both sides of the equation with the same sign is 
taken away from each side. (“‘ Al”’ is the definite article in Arabic.) In 
consequence, when this treatise became well known to European scholars 
in the middle ages, they referred to it by the first word in its Arabic 
title, corrupting this into our “ algebra.” 


NUMBER 


We have already realised that the first mathematician was he who 
thought of the number “three,” for instance, quite apart from three 
pebbles, three bits of meat, three dogs, or three of any particular thing. 
This ‘‘ emptying ” of every physical property out of the counted things, 
except their mere existence as individual things, is an example of what 
the philosopher calls “‘ abstraction.”” The primitive mathematician to 
whom we have referred was abstracting from the things themselves every 
quality except their capacity to be counted. For him it did not matter 
what three things were involved ; indeed they did not even need to be 
the same kind of thing—a dog, a tree and a pebble would serve as a 
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physical picture of ‘‘ three,”’ as well as of the groups mentioned. He 
recognised that when he put any three things into a heap of any four 
things he always got the same number of things in the larger heap, 
namely seven. He did not find that four dogs and three dogs, for ex- 
ample, gave a group of dogs whose number was different from the number 
of pebbles he obtained when four pebbles were placed beside three 
pebbles. The apparent triviality of these illustrations must not be scorned, 
since they are vital to the understanding of the scientific process we call 
** generalisation.’ Recognising this feature as true of all additions of 
heaps or groups, he gradually began to think of the addition as not being 
effected on the groups but on the numbers, and so he arrived at the 
** identity ”’ 
tt Ben7 


We are using modern symbolism, of course. The ancient and medizval 
people wrote that result with different symbols, but essentially it was 
numbers which they added and not things. The numerals 3, 4, 7 are 
modern adaptations of Hindu signs ; + is a symbol which did not come 
into use until the fifteenth century ; and the two parallel strokes = , 
representing ‘‘ is equal to,”’ are also of recent origin. The reader should 
bear in mind that in every case our symbolism is most unlike the sym- 
bolism of the Greek, the Hindu, the Arab or the medieval European, but 
that the processes indicated by the symbolism are alike. 

Another thing which this acute observer of distant ages noticed was, 
that when he put a group of four things beside a group of three things he 
had the same number as if he put a group of three things beside a group 
of four. Again this looks terribly trivial but it seems to bring out the 
correct use of the sign + ; we nowadays write down this result in the 
form 


4+3=3+4 


The left side reads “‘ four plus three ’? and means the result of adding 
three to four; the right side reads ‘‘ three plus four” and means the 
result of adding four to three. As the result is true when any other pair of 
numbers is substituted for 3 and 4, we write the general result thus :— 


a+b=b+a 


and the reader at once thinks of algebra. Strictly speaking, this is not 
algebra. At present we are simply stating, in a more general symbolic 
form than we did above, that the result of adding any two numbers to- 
gether is independent of the order in which they are placed. We use any 
convenient symbol (and experience has shown that the letters of various 
alphabets are the most convenient) to represent a number which we.need 
not specifically state in numerical value. (This sort of device enters into 
many operations other than arithmetical. For example, chemists use a 
peculiar symbolism to state important results concisely and briefly. Thus 
H stands for a unit weight of hydrogen; O for 16 units of weight of 
oxygen ; Cl for 35.5 units of chlorine and so on, some hundred or so of 
such symbols being tabulated in any work on Chemistry.) The mathe- 
matician has a word which he associated with the symbolic statement 
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written above. He says that the operation of addition is “‘ commuta- 
tive.’ Take another of these apparently trivial statements. Suppose we 
wish to add 4 and 3 and 5. Of course the order in which we write them 
down is immaterial ; but as they stand it is also immaterial whether we add 
3 to 4 and then add 5 to that result, or add 5 to 3 and then add that result 
to 4. We express this by writing 


44+3)+5=4+G6+H5) 


Here we have an example of the use of “* brackets,”’ as the curved strokes 
() are called. On the left side, the brackets enclosing 4 and 3 indicate 
that they should be added first and then 5 added to the sum; while on 
the right side, the enclosing of 3 and § indicates that addition of them 
should be effected first and this sum added to 4. The mathematician 
again has a special word to suit this occasion. He speaks of a law of 
* Association,’ and he writes it entirely symbolically as 


a+bd+e=—at+(b+c) 


and of course, by his law of Commutation, either of these ‘‘ expressions ”’ 
is equal to (a+c)+b ora+(c+ b) or (6+ c)+ a, etc.; and finally, 
as this is so, he can, if he wishes, do without the brackets and write the 
complete sum as a+6+c, or a+c+b, or b+c+a, etc. Asa 
matter of fact he can invent quite fiendish problems involving the use of 
brackets, as most schoolboys know, leading to dozens of pitfalls for the 
unwary ; but in general the errors into which the scholar falls are due to 
his failure to keep before his mind the simple meaning of the symbolism 
used. 


The minus sign offers no difficulty in this connection. If we add 6 to 5, 
and subtract from this result 4, we express this in the most rigidly correct 
symbolic way as 

iS oir OF ars, 
But, of course, we get the same result by first subtracting 4 from 6 and 
adding the result to §, which is correctly written as 


5 + (6— 4). 
Or we can find the same answer if we take 4 from 5 and add 6 to the 
difference, which is 

(Si-r4)ob 6 


and so on. As all these are equivalent, the mathematician once more sim- 
plifies his symbolism somewhat by writing 


5+6—4, 5—4+ 6, etc. 


according to his convenience or choice. 

Take another example which raises one little point of considerable 
importance. Suppose we add 3 to 7 and then subtract this result from 12. 
In rigid symbolism this jis 


I2 — (7+ 3). 
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Now will it do simply to “ wipe out ” the brackets and write this 
I2—7+3? 


Clearly not ; for one result is 2, and the second, which says “ subtrac 
7 from 12 and then add 3 to that,” gives 3. In fact 12 — (7 + 3) turn 
out to be the same as (12 — 7) — 3, or 12 — 7 — 3, which says “ suk 
tract 7 from 12 and subtract 3 from that.” Again let us subtract 3 from 
and then subtract this result from 12. This is symbolised by 


BE Sond G dea 
and this is not at all the same as 12 — 7 — 3, but is actually the sam 


result as (12 — 7) + 3, 7.e. the result of subtracting 7 from 12 and addin 
3 to the result. Thus, in more general symbolism, 


a—(b+c)=(a—b)—ce 
and a—(b—c)=(a—)d)+ec 


so that, stated as a matter of routine, if we remove brackets before whic 
occurs the minus sign we must change the signs within. Of course tk 
above expressions can be written respectively as a—b—ce an 
a—b+c3 but as we cannot add or subtract many numbers “all ; 
once,” but must group them in pairs at each stage, brackets are alway} 
implied although they need not always be written. It is over this changir 
of the sign inside brackets preceded by the minus sign that the schoolbe 
is frequently so confused. For example, let us write down 


soe) B48 mesa Gob ami yt 


Now strictly this means :— ‘* Add 3 to § and subtract the result from Io 
take this result away from 16.’ The answer is of course 14, and this is tl 
same as 

16 -— [Io — 5 — 3] 


and this again the same as 

16— 10+ 5+3. 
In short, if one interprets the top expression correctly in words or 
cannot go wrong ; but there is a purely mechanical way of removing th 


brackets one by one, working from the inside outwards and changir 
signs where necessary, so that 


a— [b—(c+d)] 


= a—[b—c—d] 
= a—bicid 
and a— [b— (c—d)] 
a—[b—c+d] 


a—bi+c—d 


Trial with any actual numbers will always verify this. 
We now meet another result which raises an awkward but very fund: 
mental question. Suppose I write down 


| 16~(3'-=7) 
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This says ‘‘ Subtract 7 from 3 and subtract the result from 16.” This 
appears to be nonsense : you cannot subtract 7 from 3. But if a friend 
borrows £7 from you, and only repays you £3, he appears to have 
achieved the feat. He leaves you the poorer by £4. Indeed the natural 
exclamation (creeping into colloquial use to-day), ‘‘ I was minus {4 on 
that deal,” might rise to your lips. So if I write 


16 — (3 — 7) = 16 —3+.7 = 20 


conforming to the rule of changing the sign, I can think of it as represent- 
ing the financial state of your friend who, beginning with £16 in his 
pocket, borrowed £7 from you and only repaid £3, thus “ taking away ”’ 
from his own little pile £(3 — 7) and yet being £4 to the good! So it 
appears that such an expression as 


a—(b—c) 


need not be altogether nonsense even if c is greater than 5, and that 
writing it as 

a—b+ec 
may still be quite valid. With this hint we leave the point for the moment 
and will return to it later. 


We are all familiar with the multiplication table and the meaning to 
be attached to 3 x 4 for example. Our primitive mathematician must 
have noticed the interesting fact that four heaps of three things gave 
the same number of things as when he put three heaps of four things 
together. As we write it, that result is 


4X3=3%x4 


The left side reads ‘‘ four multiplied by three,” the right ‘‘ three multi- 
plied by four.’’ In more general symbolism 


axb=bxa 


or multiplication of two numbers is ‘* commutative.” 

Actually, the cross sign x is frequently omitted when we use letters to 
represent numbers, so that the product ax 6 is more often than not 
written a b, and b x a written b a. We naturally cannot omit the cross 
when we use actual numbers ; for 34, for example, is thirty-four and 
not three times four, which must be written 3 x 4, or sometimes 3.4, the 
dot printed on the line sometimes taking the place of the cross. (The dot 
on the line must not be confused with the dot above the line, as in 3°4, 
indicating the decimal point.) This privilege accorded to letters, and not 
to the numerals, renders necessary a short digression here; for if we 
actually did want to suggest that a number had two digits, the first one 
being a and the second one b, we should have to write it 10a + b. This 
serves to remind us of the universal convention in the writing or printing 
of our numbers, that the last number is in the “ unit’s place,” the one 
before that in the “‘ ten’s place ”’ and so on, so that 


356 = 6 + (§ x 10) + (3 x 100) 
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But this convention is not used in our symbolism of letters. Actually abc 
means that we multiply a by b and that product is then multiplied by c. 
If we wish to suggest a number of three digits whose first digit is a, second 
b, third c, we must write it c + 10b + 100a. Beyond that measure of cau- 
tion in interpretation the omission of the cross causes no inconvenience. 
Two very convenient abbreviations are used when, in addition or 
multiplication, the same number is repeated several times. Thus: 


G@+@a + G1 4,1 a 
can be written 5a, the economy in writing being obvious. Again 


a@axaxa@a@xaa@x@ 
or aaaaa 


is generally written a5, the 5 being printed in small type at the top right 
hand corner of the letter to distinguish the result from a5 which is 
actually the same as 5a, as we know. We then speak of the 5 in a5 as ar 
“index ” or ‘‘ power,” referring to a5 in the words “a to the fiftl 
power ” or ‘‘ a to the power 5.”’ Looking now at the four “‘ expressions ” 
ab, ba, a®, b*, we recognise that the first two mean the same number, but 
that in general this is not the same number as either the third or fourtk 
expression represents ; nor indeed do the third and fourth expression: 
represent the same number ; a? represents the result of multiplying a by 
a, and that product again by a and so on, until the number of a symbol: 
involved has reached b, and 6% represents similarly bx bx bx ...,¢ 
times. 


There remains the fourth fundamental operation of arithmetic, namely 
division. This is the inverse of multiplication, so that when we writ 
4 X 3 = 12, we can also write it 12 — 3 = 4 or 12 ~+ 4= 3. Actualh 
the division sign, —, is frequently replaced nowadays by the “ solidus,’ 
/, and the divisions above are often written 12/3 and 12/4. Of course th 
operation of division is not commutative ; for certainly 12/3 is not th 
same as 3/12. Indeed in confining ourselves, as we have implicitly don 
so far, to the numbers by means of which we count discrete objects, w 
have no meaning at all for 3/12 if “‘ number ” is to refer exclusively t 
the numerals of the ordinary table. For that matter 12/5 or 12/7 wouk 
have no meaning either, while 12/2 and 12/6 would; so that if we ha 
no other numbers than I, 2, 3, 4, etc., a/b might or might not have 
meaning, and even if a/b had a meaning, b/a would not. This introduc 
tion of the word ‘“‘ meaning ”’ deserves a little more consideration. It i 
often said that when we meet an expression like a + 6 or a — b, a mean 
any number and 6 means any number. This is hardly a correct way o 
stating the situation. In any specific case a must mean some number ani 
b must mean some number, and the correct way of looking at the matte 
is this. If a represents some definite number and 6 represents a definit 
number, the same or not as a, then the expression a + b has a meaning 
so also has a — b (with perhaps a slight reservation for the moment if 
is greater than a); so also has a b. But without some extension of th 
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meaning of the word “‘ number ” a/b might not have a meaning. That 
extension we now make. 

Naturally we are concerned now not only with discrete, enumerable 
objects, but with the results of breaking them into parts and the evolu- 
tion of ideas about the dimensions, weights or other physical properties 
of the parts, so that on some criterion parts could be called equal or un- 
equal in magnitude. Hence obviously arise the notions of half, third, 
quarter, etc. These are, of course, introduced into an extended number 
system in the form 4, }, }, etc., or sometimes in a more convenient form 
for printing 1 /2, 1/3, 1/4. In the earliest records of arithmetical calcula- 
tion among the Egyptians, the only fractions used were unit fractions, 7.e. 
fractions with unity in the numerator. Thus what we would write as 2 /9 
they wrote as 1/6 + 1/183; and 2/95 was written as 1/60 + 1/380 + 
1/570. The Greeks, Romans and Hindus used a symbolism which is 
equivalent to our way of writing general fractions. So we now “ give a 
4 
b 
tegers ”’ such as I, 2, 3, 4, etc., even when the number represented by a 
is not exactly divisible by the number represented by b ; for we can pic- 
ture a physical operation which breaks something into b equal parts and 
then selects a of them as another recognisable thing. Actually, this way 
of looking at the matter is only legitimate if a is less than 6 ; the fraction 
is then a “ proper fraction.” If a is greater than b we must think of several 
things, only one of which is broken up into b parts. The number of whole 
things still left gives us a picture of an integer which is part of this ‘‘ im- 
proper fraction,” and the combination of the integer and the proper frac- 
tion we call a ‘‘ mixed number,”’ so that if we write the improper frac- 
tion 16/7, it can also be represented by the mixed number 27. The 
number system now includes both integral and fractional numbers, and 
we can adapt our symbolism to meet the new situation by admitting that 
a single symbol such as a can now represent not only an integer as hereto- 
fore but also a fractional number, proper or improper, if need be. The 
rules for addition, subtraction, multiplication and division of fractions 
explained in every text-book of Arithmetic then enable us, as before, to 
give a meaning to a+ b, a— b, ab, a/b, provided a and 6 represent 
definite numbers. The commutative and associative principles still re- 
main in force. If we care to, we can utilise the decimal notation, in place 
of the usual fractional form, to indicate the fractional numbers proper 
or mixed numbers. There is, however, this difference, of some impor- 
tance as we shall see presently, that whereas a proper fraction can always 
be indicated by using a finite number of ordinary figures, the corre- 
sponding decimal expression may be unending, although the figures 
recur. ‘Thus : 


’ $ = *857142857142857142... 


meaning ” to = or a/b when a and b mean “ integral numbers ” or “ in- 


usually written ‘857142. 

We have by no means exhausted all the possibilities of number, as the 
Greeks recognised in their day because of their geometric genius. Since 
ed — ys X30, Wx A" 6)5 x 5.125; etc, it is ‘sometimes 
said that the numbers 4, 9, 16, 25, etc., have square roots, while numbers 
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like 2, 3, 5, 6, 7, IO... have no square roots and so are not “ perfect 
square ’’ numbers. Take 2, for example ; we can apply the well-known 
process taught in every text of Arithmetic for extracting square roots. 
The process works perfectly but never ends (except, of course, when 
necessity or loss of interest compels us to stop). Thus the square of 1°4 is 
less than 2, but the square of 1°5 is greater ; the square of 1°41 is less than 
2, the square of 1°42 is greater ; the square of 1°1414 less, of 1°415 greater ; 
the square of 1°4142 less, of 1°4143 greater, and so on as far as we care to 
go. So we can arrange a class of ascending numbers such as I, 1°4, I°4I, 
I°414, I°4142, . . . whose squares are all less than 2 but progressively in- 
creasing towards 2 as near as we like, provided we take sufficient trouble. 
Also we can arrange a series of descending numbers such as 1°5, 1°42, 
I°415, 1I°4143,... whose squares progressively decrease towards 2 yet 
never quite reach it. The gap can be closed up to any degree we please, 
but can never be absolutely closed. The situation is tantalising, but 
the Greek had no difficulty in admitting that the square root of 2 
really exists by adopting the following line of argument. When he rea- 
soned about number, he nearly always pictured a number as representing 
some geometric magnitude such as length, area or volume. Let us draw 
a straight line on paper, mark a point O on it and then mark points A, 


B, C, D ...so that OA = AB = BC = CD =... .. each step being one 
OX: »4 
to 
O A, B C D 


inch, say. The lengths of OA, AB, OC, OD, . . . can then be considered 
to represent in a geometrical sense the numbers 1, 2, 3, 4... . Further, 
by dividing the segments OA, AB, BC, . . . into equal parts as finely sub- 
divided as we please, we can represent all the various fractional numbers, 
proper and improper alike. None of these points, however, will represent 
the square root of 2, since it cannot be expressed as a decimal with recur- 
ring figures, which as we know can be reduced to an ordinary fractional 
form with a finite number of figures in numerator and denominator. 
But let us construct a square OAXY on the side OA. By the Pythagorean 
proposition, the square on the diagonal OX is equal to the square on OA 
plus the square on AX, 7.e, to the square of I + the square of 1, or 2. 
So if we mark by means of a compass point Z on the line OABC, so that 
OZ = OX, then just as OB can be said to “ represent ” the number 2, 
and OC the number 3, etc., in exactly the same sense OZ will represent 
a number whose square is 2. In short, we deliberately extend our number 
system to include numbers represented by any length we like marked 
out from O to some point on the line. In this way, by suitable construc- 
tions, the square root of any number can be given such a pictorial repre- 
sentation. Such considerations justify our introduction of the square 
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roots, cube roots, fourth roots, etc., of any number we please into our 
number system. We distinguish them from the integral and fractional 
numbers by calling them “ irrational ” numbers, but this epithet must 
not be interpreted as “‘ unreasonable ”’ ; for the existence of these num- 
bers is so “‘ reasonable? an assumption that a tremendous amount of 
mathematics, absolutely vital for practical calculations in our scientific 
and engineering pursuits, would be impossible without them. So when 
we say that a letter a represents an irrational number, e.g. the seventh 
root of 5, we mean that a satisfies the relation 


Gi Ss 


We postulate also that if a represents such an irrational number and 
another number, rational or irrational, then a + b, a — b, ab, a/b, also 
represent numbers and that a + b is the same number as 0 + a, and ab 
the same number as ba. (It should be noted that if a and b are irrational 
numbers it cannot be concluded that ab is necessarily irrational. Thus 
4/2 and 4/8 are irrational numbers ; but 4/2 x 4/8 is not, for it is the 
same as 4/16 which is 4.) In making this postulate we are appealing to 
the “ principle of continuity,’ for inasmuch as we can always find a 
rational number, integral or fractional, which is as near as any assigned 
amount, however small, to the irrational number in question, we take it 
that the laws which are true for rational numbers are also true for irra- 
tional. 

In a former paragraph of this section we drew attention to the doubt 
about the validity of an expression such as a — b if we knew that 6 repre- 
sents a larger number than a does. Even so we saw that the operation in- 
dicated was not entirely unreasonable. We can now make a final ex- 
tension of the number system so as to remove all trace of hesitation about 
accepting such an expression. Suppose you walk 6 feet in a given direc- 
tion and then turn right round and walk back 4 feet, you have walked 10 
feet no doubt, but the final effect is to leave you only 2 feet from where 
you started. If you walk 6 feet to the right and then 8 feet to the left, you 
are once more 2 feet from the initial mark. How can one distinguish these 
two cases from one another by a concise symbolism ? The experience of 
the mathematician has guided him to a very simple answer to that ques- 
tion. He represents 6 feet one way by + 6 and 4 feet the other way by — 4, 
thus introducing what he calls ‘‘ directed numbers,” some of which are 
* positive ’? and some “‘ negative.” (It is entirely a matter of choice and 
convenience which he chooses as the “ positive direction ” and which 
the “ negative direction.””) He then writes an account of the first walk 
thus : 


eyiorle (+ 6) + (— 4) 
the result being + 2. Note that in this the + sign has two meanings, one 
to indicate the direction and one to indicate that a certain effect repre- 
sented by — 4 is being added to another effect represented by + 6, the 
sense of the word “ addition ’’ being rather more general than before. 
The second walk is represented by 


CG. (4:8) 
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and the result is — 2 ; for now you are 2 feet away from the start in the 
negative direction. The first of these can then be contracted to 


6—4=>2 
the second to 
6—8=>—2 


So now at one swoop we double all the numbers in our system by this 
convention of “ directed-ness ”’; for to any of our previous numbers 
rational or irrational, integral or fractional, regarded as a positive number, 
there corresponds a negative number. Our letter symbols a, b, etc., now 
may be considered as representing negative numbers if necessity should 
arise. Care is needed here. Though we may not necessarily write a minus 
sign before a letter, say b, yet we can assume if necessary that it is repre- 
senting a negative number. Thus let us consider 


a+b 


where a represents + 9 and b represents — 5. As indicated above, we 
can think of this as a walk of 9 northwards followed by a walk of 5 south- 
wards, the result being 4 northwards, so that a + b represents + 4. 
The question at once rises to our lips, What about a — b if b is a negative 
number ? That can be answered by reference to a simple situation. Harry 
walks 9 feet north and James 5 feet north ; how far is Harry away from 
James ? Four feet to the north of him of course ; 7.e. 


(+9)—(+5)=4+4 


But now Harry walks 9 feet to the north and James 5 feet to the south ; 
how far is Harry now from James ? The answer is of course 14 feet to 
the north ; 7.e. 
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There we have it again : “‘ Two negatives make a positive.” We need 
have no hesitation about changing the sign inside the brackets if there is 
a minus sign outside. We could go on multiplying illustrations from all 
sorts of human pursuits and activities. For example, we know that there 
is a temperature on all thermometers marked o, the “‘ zero ”; tempera- 
tures warmer than this are marked + (or at least that is implied if the 
sign is omitted), and temperatures below are marked —. How much does 
the temperature a differ from the temperature b ? Always by a — b. Try 
it in any case. How much does + 30° differ from + 20°? Answer, 
(— 30°) — (+ 20), 7.e+ 10° or ten degrees higher. How much does 20° 
differ from 30° ? Answer (+ 20°) — (+ 30) #.e. — 10° or ten degrees 
lower. How much does + 30° differ from — 20° ? Answer (+ 30) — 
(+ 20), 2.2. + 30 + 20, or + 50, or fifty degrees higher. Obviously cor- 
rect, for from 20 below a mark to 30 above it is 50 steps. Again, walk up 
ten steps on the stairs, turn, and come down fifteen steps. Where are you ? 
Answer ( + 10) — (+ 15) steps up ; 1.e. (— 5) steps up; 7.e. really 5 steps 
down. One last illustration, so as to show what is meant by ab when a and 
b may represent negative numbers as well as positive. When a train travels 
through a station going north and we know it is travelling at a speed of 
500 yards a minute, where is it 4 minutes after passing through ? It is 
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2,000 yards away to the north. Let us now represent time which elapses 
after the instant when the train was at the station by positive numbers, 
and time which elapses from earlier moments until the instant of passage 
through the station by negative numbers, We symbolise the result just 
given by 
(+ 500) x (+ 4) 

which is + 2,000. 

But where is the train 4 minutes later if it is going south ? The answer 
is clearly 2,000 yards to the south ; and this is brought within our symbol- 
ism if we agree that 


(— 500) x (+ 4) = — 2,000 


so that the product of a negative number and a positive number is a 
negative number. Or look at it another way. When the train travelled 
north, where was it 4 minutes earlier than the instant of passage ? Clearly 
2,000 yards to the south, and again this is right if we agree that 


(+ 500) x (— 4) = — 2,000. 


Lastly, and most instructive of all ; where was the train, if it is travelling 
south, 4 minutes earlier than its moment of passage through the station ? 
Without a doubt 2,000 yards away to the north. Again all right if we agree 
that 

(— 500) x (— 4) = + 2,000 


or the product of two negative numbers is a positive number. 


It is absolutely a hopeless task to grasp the nature of mathematical 
reasoning, unless the reader understands the meaning of those symbolic 
representations which indicate the fundamental operations of arithmetic as 
carried out on all the variety of numbers which can be conceived by the 
mathematicians, and unless it is realised at the same time that these con- 
ceptions have not been spun out of an unregulated imagination, but that 
they have been checked at every turn by reference to many activities and 
Occurrences in our physical world, of which only an extremely limited 
selection has been indicated in the preceding pages. 


ALGEBRA 


Having invented this concise symbolism to indicate the results of ap- 
plying the four fundamental operations to the numbers of his system, the 
mathematician at all times has delighted in extending the range and 
power of his symbolic method far beyond the possibilities conceived by 
his ancestors. 

Most people know that Algebra is extremely useful in “ solving prob- 
lems ”’ ; that there are, in fact, certain calculations arising in every region 
of practical activity, which would be entirely impossible without some 
symbolic way of representing numbers which are unknown at the out- 
set but which have to be found. Every text-book of Algebra contains a 
selection of such problems so that the pupil, by experience of varied types, 
may learn to deal with them if they arise in his own pursuits. The solu- 
tion of such problems involves a widening and deepening of the technical 
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operations indicated in the previous section, and so the text-book gen- 
erally devotes its earlier chapters to practice in the handling of ‘‘ form- 
ule.’ The reading and understanding of a formula is an absolute neces- 
sity for an engineer, chemist, physicist or architect, to single out a few 
professions. For example, to take the first one that comes to hand from an 
engineer’s table-book, C?Rr. This has a meaning if C and R and t have 
meanings. Actually it tells you that you multiply the number indicated 
by C by itself, then multiply that product by the number which R re- 
presents, and that product by the number presented by t. As used by the 
engineer, C is the number of ampéres in a current, R is the number of 
ohms in the resistance of a wire, and t is the number of seconds for which 
the current has been running, and the calculated value of the formula 
indicates to him the amount of heat which has been developed in the 
wire. In these days of electric heaters there is no need to stress the “‘ use- 
fulness ’’ of the information which C?Rt compresses into itself so com- 
pactly. : 

Take another one, this time an “‘ expression ” from a book on Algebra, 
x? — 5xy — 7y?. This expression has three “ terms.’’ The first term, x?, 
tells you to square the number indicated by x ; the second term tells you 
to multiply the number indicated by x by the number indicated by y and 
that product by 5; the third term tells you to square the number in- 
dicated by y and take 7 times that result. You then subtract the second 
term from the first, and from the difference you again subtract the third 
term. An operation which requires six lines of print to explain in ordinary 
words is indicated by the printed letters in one third of a line. 

Then there are operations of great service which are indicated by a 
symbolism such as this : 


a(b+c),a(b—c), (a+ bd) (c+ @), etc. 


Take a (6 + c) for instance. It indicates, by this use of the brackets, that 
b and ¢ are to be added and that a is then multiplied by the sum. Try this 
on 5 (7+ 3). The result is § x 10, or 50; but notice that 5 x7 is 35 and 
5 <3 is 15 and these add to 50. That is 


§(7+3) = 5* 7+ 5x3. 
This suggests that 
a(b+c) = ab+ac 


and trial with any numbers always justifies this general statement. 
Similarly, trial with any numbers always justifies 


a (b — c) = ab— aac 
and we can extend this indefinitely thus 
| a(b+c+d—e...)=abt+ac+ad—ae... 


This is called “ distributing ” a@ among the terms inside the bracket and 
the result is called the “‘ Distributive Law.”’ 
Take a still wider form 


: (a+ b)(c+ da) 
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As a matter of trial, insert 10 for a, 8 for b, 4 for c, 3 for d. 


The result is: 
18 x 7 or 126. 


Now notice that ac is 40, ad is 30, bc is 32 and bd is 24. Add these four 
numbers and the result is 126. So this suggests that 


(a+b) (c+ d)=ac+bce+ad+ bd 


and trial with any numbers will always justify it. But actually, if we are 
satisfied that our previous result is correct, we need no numerical trials 
to convince us that this is also correct ; for we have only to apply the 
Distributive Law twice to “ prove ” it. Thus 


(a+ b) (c+ d)=(a+b)c+(a+b)d 


where we regard (a + 6) for the moment as one numerical entity. Now 
apply the law again to the right side 


(a+ b)c+(a+b)d=ac+be+ad+ bd 


‘and the proof is completed. 

Again take (a + b) (c —d); it is equal to (a+ 6) c— (a+ )) d, and 
this is equal to ac+be—(ad+ bd) and this to ac + be — ad — bd 
if the rule about changing signs inside the bracket is all right here. Try it on 
any numbers and it is so. Thus with the numbers used above a + bis 18 
and c — d is 1, so the result is 18 ; 18 is also equal to 40 + 32 — 30 — 24. 
Finally consider 

(a— b)(c—d). 


This is (a —b)c—(a— )d, and that is ac — be — (ad — bd), or 
ac — be — ad + bd, and numerical trial again justifies the general rule for 
changing the sign on removing the bracket after a minus sign. 

Now all these separate results can be summarised in one result, pro- 
vided we remember that the letters may represent negative numbers, if 
need be, as well as positive. Thus 


(a+ b) (c+ d)=ac+ad+be+ bd 


is a truth, even if some of the letters represent negative numbers. Put + 9 
for a, — § for b, + 4 for c, — 2 for d. 
The left side is 
| ((+9)+(— 5] (+4) + C2) 
i.e.(+4)x (+2)or+ 8. 
The right side is 


(+9) x (+4) +(+9)x (—2)+(—5)x (+4) + (— 5) (2). 


Now comes a clinching test concerning the products of positive and 
negative numbers. If what we have pointed out in the previous chapter 
is generally true, then 

(+9) x (+ 4) = + 36 
(+9) x (2) = 18 
(-="5) «CF '4) = 120 
(— 5) x (— 2) = + Io. 
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Add the four numbers ; 7.e. add “‘ in the algebraic sense,” taking account 
of the signs ; the result is as follows : ( + 36) + (— 18) is + 18,(+ 18) + 
(— 20) is — 2,and (— 2) + (+ 10) is + 8, and + 8 is what we got above. 

Special cases of these results are extremely useful at times. Here are 
two which are always turning up : 


(a+ 6)? = a? + 2ab+ 
(a — b)? = a® — 2ab+ 


or, in words, “ the square of the sum of two numbers is equal to the sum 

of their squares together with twice their product, and the square of their 

difference is equal to the sum of their squares less twice their product.” 

But how compact the symbolic statement is as compared with the verbal. 
Here is another valuable little ‘‘ friend in time of need ”’: 


(a+ b) (a— 6) = a — B?. 


Another piece of skill which the mathematician must cultivate, as a 
craftsman must cultivate skill with his tools, concerns the same kind of 
operations as those just mentioned looked at from the opposite point of 
view. We can easily see that 


(3a + 4b) (2a + 7b) 
= 6a? + 8ab + 21ab + 286? 
= 6a? + 29ab + 802. 
But suppose I write down 
5a? + 41ab + 8b?. 


Can I do the reverse operation on this and represent it as the product of 
two ‘“‘ factors *’ ? Actually I can “ factorise ” the expression ; it is equal 
to (5a + b) (a+ 8b). But, as a matter of fact, it is not always possible to 
do this for any expression like the above with any random numbers 
written down in place of the 5, the 41, and the 8; at least, not with the 
numbers which we have considered so far, 7.e. the “‘ real’? numbers, 
integral or fractional, rational or irrational, positive or negative. Even 
when the factorisation is possible the numbers in the factors do not 
generally come out so nicely and may involve cumbersome fractions, or 
even irrational numbers. For example, a? + 6? has no factors like the 
above ; a? + 6ab + 7b? has, but they are 


[a+ 3 — V2) }] [a+ 3+ V2) d). 


Cultivation of skill in factorisation, combined with the recognition of the _ 
occasions when it is possible and when not, is one of the most useful 
accomplishments which a mathematician can cultivate, and a good num- 
ber of pages in every book on Algebra is devoted to teaching all the 
methods and artifices which experience has revealed as necessary for the 
purpose and for the multifarious types of expressions which may occur. 

Of course the examples of an algebraic expression which have been 
written above are relatively simple ones. An expression might consist 
of many more terms and each term might be much more complex in 
structure. In addition we could build still more complicated expressions 
consisting of products, quotients and powers of those just indicated. 
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Here is one which has a special significance for any reader who is in- 
terested in wireless matters and may have heard of the “‘ impedance ”’ of 
an electric circuit, a word bandied about freely in conversation between 
wireless enthusiasts : 


of (ae kt mares) +R} 


As an algebraic expression it tells you to carry out a group of calculations. 
First you multiply the number f (which is to be read as an abbreviation 
for ‘“‘ the number represented by f’’) by the number L and the result you 
multiply by the number z and double. From that you subtract the number 
obtained by dividing the product of the numbers f, k, 7 and 2 into unity. 
This result is squared and then added to the square of the number R, and 
you then extract the square root. An engineer’s pocket-book in which you 
will find this formula will tell you that this is the impedance of an electric 
circuit whose “ resistance,” “‘ inductance ’’ and “‘ capacity ’”’ are equal 
to the numbers R, L and k respectively in the usual electric units and in 
which there is an alternating current of frequency f. The number 7z is the 
ratio of the circumference of a circle to its radius. You would also find 
in the same pocket-book, in the same connection, another expression 
such as this :— 


E 
( L mae Vr 

8 ets el ey 
which suggests that you should divide the number calculated above into 
the number E, the object of this division being to obtain the so-called 
** peak ” value of the alternating current excited in this circuit when an 
alternating electromotive force, whose “ peak ” value in E, is applied to it. 

Now let the reader be under no misapprehension that this symbolic 
writing is only of value as a kind of convenient shorthand, indicating 
concisely certain necessary and useful practical calculations. That would 
be a painfully inadequate view of the situation. After all, these expressions 
were not originally written down at the dictation of some eminent mathe- 
matician. They were proved. They were deduced by plain, ordinary 
reason from certain principles and, what is more, the deduction would 
have been a sheer impossibility without the symbolism. It will be illuminating 
if we just refer to those principles for a moment. First of all there come 
the “‘ physical principles,”’ z.e. the laws discovered by experiment and 
trial, in this case the laws of electric circuits first propounded by men like 
Ohm, Faraday and Maxwell. These enable one to write down an “* equa- 
tion,”’ which is just a statement of an equality between the values of two 
mathematical expressions. The experimenter, the physicist, has now had 
his say and the mathematician takes up this equation, absolutely uncon- 
cerned as to what the symbols in the equation ‘‘ mean.”’ To him they are 
purely abstract quantities to be treated according to the principles of his 
science, among which we first of all meet “ logical principles,”’ which are 
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those universal rules admitted on all hands to be vital to any kind of 
reasoning. Such, for instance, are the statements that “‘ two things which 
are equal to a third, are equal to each other,” or “‘ remove equals from 
equals and the remainders are equal,” etc. . . . But there are, in addition, 
principles bearing on the handling of his special symbolism, mathe- 
matical principles proper, e.g. the laws of commutation, association, dis- 
tribution referred to above, and others which we cannot here mention or 
illustrate. This may help the reader to understand that algebraic sym- 
bolism is not merely a convenient “‘ language,”’ but is an indispensable 
part of the machinery of certain kinds of reasoning, and that the mathe- 
matician proper, the “pure”? mathematician as he is conveniently 
named, is more interested in his processes of deduction and the develop- 
ment of the range and power of his symbolism than in the useful, prac- 
tical formulz which he, and he alone, can obtain. 

The reference just made to an “‘ equation ” may remind the reader that 
when we begin to work out a problem we always expect to “turn the 
problem into an equation ” ; so that equations are vitally connected with 
problems. Yet it is more instructive (or so the writer thinks) to show how 
the mathematician would come to be interested in equations, quite apart 
from their practical value in discovering the answers to problems. 

Let us consider the letter x as representing some number, and let us 
write down a few algebraic expressions in which it is involved :— 


4x— 8 
3x + 4 
x? + 2x — 68 
KO Xe + $4 4-°9 
x4 — 10x3 + 8x? — 7x + I. 


The first two expressions only involve x itself and not a square, or third 
power, or fourth power, etc. ...of x. They are called “ linear ” expres- 
sions ; the third one is called a “‘ quadratic ” expression, because it in- 
volves the second power or square of x (x guadratus) as well as the first 
power ; the third is called a “‘ cubic ” expression because it involves the 
cube of x; the fourth a “ quartic,”’ and so on. It is obviously a simple 
matter to insert a special number for x, and calculate the numerical value 
of any of these expressions which corresponds to the special value of x. 
As we “ vary ” the value of x, the value of any such expression also varies 5 
for clearly the latter depends on the former. In technical language we often 
refer to x as an “independent variable”? and then call any expression 
which involves it, and which is therefore dependent on it as regards 
numerical value, a “‘ function of x.’? But what interests the mathemati- 
cian is the inverse operation to what has just been indicated. He asks, 
“If I give a numerical value to the expression or function, can I find 
what is the value of x which will fit this ; or indeed is there a value which 
will do it’? ? Let us try the mathematician’s puzzle with some of the 
expressions above. Take the first one and ask what is the value of x which 
will make it have the value 12. This gives us the ‘* equation ” 


4x — 8 = 12. 
174 


Now we apply the logical principle, “‘ add equals to equals and the sums 
are equal.’’ Let us add 8 to each side 


4x—8+8=—12+8 


or At ==" 20 
and so x =.5. 


We see at once why we add 8 to each side ; it gets all the terms indicated 
by actual numerals together ; it amounts to transposing — 8 to the right 
side and changing the sign. It was this uniting process to which the Arabs 
referred when they used the word “ al jabr ” and this, it will be recalled, 
gave the name of the subject by reason of the title of an Arabic book. 

Let us try to answer the same question for the third expression ; let us 
ask if there is a value for x which will make x? + 2x — 68 equal to 12. 
The reader will find that if he puts x equal to 8, the quadratic expression 
is equal to 12 ; for x? is then 64, 2x is 16 ; so their sum is 80 and thus if 
68 is taken away, I2 remains. Yet obviously it would take more “ guess- 
ing ’’ than in the previous instance to arrive at this value of x. Is there no 
routine way of getting at the required result ? Well, there is, and there is 
also a modification of it which yields the result very quickly in certain 
cases, provided one is expert at the process of factorisation mentioned 
earlier. The present example happens to be one in which the modified 
method works. Let us write down our equation :— 


x? + 2x — 68 = 12. 


Let us apply the logical principle that if we remove equals from equals, 
then equals remain and take away 12 from each side 


x2 + 2x — 68 — 12 = 12 — 12 
or x? +2x— 80= 0. 


This is the “‘ transposition ”? process working a little differently than in 
the previous example with the linear function. Now anyone with experi- 
ence in factorisation will split the left hand expression above into two 
factors ; they are x — 8 and x + 10, and the reader at all events can 
satisfy himself that this is so ; for by repeating the process already referred 
to in stating the principle of distribution he will find that 


(x — 8) (x + 10) = x (x + I0) — 8 («+ IO) 
= (x? + 10x) — (8x + 80) 
= x? + 10x — 8x — 80 
= x? + 2x — 80. 


So we again modify the equation into 
(x — 8) (x + 10) = 0. 


The answer, x is equal to 8, is now justified, for if we make x equal to 8, 
one of the factors becomes zero and the other 18, and 18 times nothing 
is just nothing. But we have discovered something more ; for if we put 
— 10 for x (note the minus sign most carefully), then one of the factors is 
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o and the other is — 18 and the product of o and — 18 is o. So if we sub- 
stitute — 10 for x in x? + 2x — 68 we should get 12, and this is so, for 
(— 10)? is + 100 (remember that “ the product of two negative num- 
bers is positive ”’ is a rule satisfied by our symbolism) ; also 2x is — 20 
and + 100 — 20 — 68 = + 80 — 68 = 12. Of course the choice of 12 
as the number to which the quadratic expression is to be equal made this 
method “ work simply.’ Had we chosen another number, the factorisa- 
tion would not have been so easy ; for instance, suppose we had asked for 
the expression to be equal to Io instead of 12, it would be a little more | 
awkward but not impossible. The equation would be now 


x* + 2x — 68 = I0 
and on transposing as before we would have 
x7 -++2x—78=0 


and the reader can try as hard as he like, but he will not find any two 
simple integers whose difference is 2 and whose product is 78 (for that is 
what the previous solution amounted to). Still we are not beaten ; the 
mathematicians of the middle ages taught us how to get round this trouble. 
We apply the transposition process differently, more like the way we 
applied it in the first problem. Add 68 to each side and we find 


x? + 2x — 68 + 68 = 10+ 68 
or xF ae 78. 


Now add 1 to each side. Why ? Because by so doing we obtain on the 
left-hand side an expression which is a “ perfect square.’ Thus 


x*+2x+1=79 


But x2+axn+i=(«+1)e%+1)=—=(+4+ I. 
Hence (4°21)? =. 79 

and x+1= 41/79 

so that x= /79—1. 


So we have found the answer, although the number to be substituted for 
x in order to make x? + 2x — 68 equal to Io is not a simple integer, but 
an irrational number. But let us pause ; when we asked for the expres- 
sion to be equal to 12, we found there were two answers possible. Why 
are there not two now ? Well, there are, for there are two irrational num- 
bers whose square is 79, viz. + 1/79 and — 1/79, and so when we found 
that 


(~+1? = 79 
we could write 

+ 1 = 99 
as a possibility just as much as 

x+I=+/79. 


Obviously x cannot be chosen to satisfy both these demands at once, but 
if we make x equal to — 1/79 — I, it will make x? + 2x — 68 equal to 
12, just as much as putting + 4/79 — 1 for x. 
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This second method, technically called ‘‘ completing the square,” is 
always applicable in the case of any quadratic expression. Let us give 
another example. Suppose we want to make x? + 6x + 12 equal to 6, 
what value of x will do ? Write down the equation 


Mee OF TZ: 6, 
Subtract 12 from each side 
‘ x2 + 6x = 6 — 12 = — 6, 
Now add 9 to each side 
x? + 6x+9=—6+9=3. 


The addition of 9 was made as before so as to produce a perfect square 
on the left side ; for x? + 6x + 9 = (x + 3) (x + 3) or (x + 3). 


Thus (x+ 3? = 3 

and so either i a ae a 

or x+3=—Vv3 

and therefore x=+4/3—3 
or x= — 1/3 — 3. 


Two irrational answers arise as before, but still two answers, and that is 
a general feature of all “‘ quadratic equations.” 

In order to bring out a feature of the relation of these equations to pro- 
blems about actual things and not about abstract numbers, let us con- 
sider the following “‘ puzzle ’”’ as we might call it. ““ A number of posts is 
set up in a space of 40 yards at equal distances. Had there been 2 posts 
more, the gap between two adjacent ones would have been reduced by I 
yard. How many posts are there ?”’ Suppose the number of such gaps 
is x at first, so that there are in fact x + 1 posts. Then the distance be- 
tween neighbours is 40/x yards. We are told that if there are x + 3 posts 
and therefore x + 2 gaps, the distance between neighbours is 40/x —1 
yards. If that is so, the whole length must be 


(x + 2) (= ~- r) yards. 


But this is 40 yards. Therefore we have our equation 


GY are 
| (+2) (2 1) = 40. 
Use the distributive principle to work out the left side. Thus 
GO > \ 40. BO... 
(+2) (= t)=xxS Pie ae He 
80 
= 40—x+——2 
= 
= 38 — x+ 80 
; 8 
Hence 38 —x+ ms == 40: 


Logic gives us —x+— =2. 
- 


But that multiplying equals by equals gives equals is likewise logical ; so 


multiply each side by x. The left side becomes x (—x + ~) and the 


right side, 2x. 
Distribute the left side once more and we obtain — x? + 80 from it, 
and so 


— x? + 80 = 2x. 
Add x to each side and by logic 
80 == 12%-+-1x4 


But this is just the equation we worked out a moment ago. It has two 
“ roots ” (as they are called), namely, + 8 and — 103 1.e. either of these 
values, if substituted for x, will satisfy the equation. But clearly the 
second one is no good to us for our problem ; we cannot have minus 10 
gaps and minus 9 posts ; however, the first root is all right, 8 gaps, 1.€. 
6 posts, will work, as the reader can easily show. 

Now this is really an important point. When we are dealing with a 
problem about the counting of real things, our answer must be in those 
numbers with which we can count, t.e. the positive integers. So when we 
reduce our problem to an equation, if no root of the equation is such a 
number we have shown that the problem is impossible about real things 5 
but the equation is still possible for the abstract numbers of the mathema- 
tician, which include negative and irrational numbers, and, paradoxical 
as it may seem, an enormous amount of his work, not only of intense in- 
terest to himself but of great practical service to scientists, engineers and 
others, would be impossible without such equations. Nay, more, we can, 
to conclude this chapter, give the reader an example of a still more appar- 
ently ridiculous kind of number. Suppose we asked for a value of x which 
would make the expression x? + 10x + 30 equal to 4. The equation is 


x?+ 10x +30=4 
leading to x? + 10x = 4 — 30. 


We complete the square by adding 25 (which is the square of 5, 5 being 
the half of ro). Thus 


x? + 10x + 25 = — 264+ 25=—I 
or (x + 5)? = — I. 


So x +5 must be equal to the square root of minus one ! ** Now this zs - 
arrant rubbish,” the reader possibly exclaims, “‘ if you ask me to believe 
that any numbers when squared give a minus result. That a positive 
number when multiplied by itself gives a positive result I have always 
known, and you have been most careful to insist that if I multiply a 
negative number by itself, that is also positive.” Quite so ; that is per- 
fectly true about the numbers we have so far defined, integers, fractions, 
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irrationals, positive or negative. There is no use throwing up the re- 
proach that the square root of minus one is a number we “ can’t count 
with.” Irrationals are of no use for that. Actually the mathema- 
tician “‘ invents ”’ (for that is really what he does) a whole host of new 
numbers, which he defines to be such that their squares are — I, — 2, 
— 3, — 4, or indeed minus any of the positive numbers, rational or irra- 
tional, previously defined. His former numbers he groups under one title 
—*“‘ real.”’ These new numbers he calls “‘ imaginary.’ Once more his 
own curiosity and ingenuity enable him to work out a host of interesting 
properties which they possess, and although of course they are of no use 
for “‘ counting ”’ (being in no worse plight than the irrationals in that 
connection) it is a fact, perhaps astonishing to the reader but none the 
less true, that many practical conclusions deduced by him for the scientist 
and engineer would be much more difficult to work out without these 
“‘ imaginaries.”” For instance every electrical engineer, studying the 
derivation of the formule used in connection with alternating current 
machinery, must be familiar with these peculiar but exceedingly useful 
numbers. ‘ 

In short, numbers are abstract entities only limited by the definitions we 
impose on them. After all, “‘ definition ” is only another word for limiting. 
_ It should be mentioned that when we equate a cubic or quartic ex- 
pression to any number we obtain cubic and quartic equations. These 
are always soluble provided we admit irrational and imaginary answers 
as valid whenever they turn up. There are always three roots for a cubic 
equation, and four roots for a quartic. Similar statements are true for 
equations of still higher ‘“‘ degree,’’ but they involve methods of solution 
which are extremely complicated and only few mathematicians of the 
very “‘ advanced” order pursue the “ Theory of Equations,” as this 
branch of Algebra is called, to such ultimate stages. 

The reader may have heard of “‘ logarithms ” and “ slide rules” as 
practical means for carrying out otherwise tedious calculations with ease 
and expedition. He may therefore be interested to read a word or two 
about the “‘ nonsensical ” notion (for so he will think at the first glance) 
upon which these are founded. We know what 2?, 23, 57, 54, .. . mean; 
the last one is, as he would say, “‘ Four fives multiplied together.” “* What 
then is 53 ? ” Five multiplied by itself a half times ! ! Consider these few 
results 


. 


5? x 53 = 58 
54 x 53 = §7 
5° x 54 = 57° 


and so on. 

Note that the index on the right is always the swm of those on the left ; 
for when you multiply, for example, 54 by 53, the number of fives in- 
volved is 7. Well then it is obviously true that 


5% x 5% — 53 
- cine: eae 
53x53 = 5% 
Suppose we agree that 5! shall obey the same rule ; then 


52 x 53 = 5% 
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for the sum of 4 and } is 1. So 53, by our agreement that the law of indices 
is to be general, turns out to be 1/5, the square root of 5. Similarly 5? is 
the cube root of 5, 5¢ the fourth root and so on. We can go further and 
give a meaning to a negative index. It turns out that 5-2 is the result of 
dividing 5? into unity ; it is 1/57, 5~3 is 1/53, and so on. 

Here then is a further example of the mathematician widening his 
powers by generalising his definitions ; and as already stated, quite apart 
from his own pleasure and interest in the new extensions of his methods, 
every table of logarithms and every slide rule used by practical calcula- 
tors depend on this new extension. 

In this way Algebra, which came on the scene as generalised Arith- 
metic, gradually took on a character of its own. As in Arithmetic the 
notion of number was separated from any association with any particular 
set of objects, so in Algebra the notion of number was even further re- 
fined so as to be abstracted from reference to any particular numbers. 
Just as a number like 7 refers impartially to any group of seven objects, 
so in Algebra a letter like a or x is used to refer impartially to any number, 
on the understanding of course that each letter in any particular problem, 
or in any particular analysis of a particular expression, must refer to the 
same number throughout. Analysis of expressions, such as those sug- 
gested above, and many other types, some of incredible complexity, 
gradually led to the notion of “ variable ” and “ functionality,”’ and the 
reader will realise that the idea of functionality is the mathematical 
counterpart of the well-established order of nature expressed in the ex- 
perimentally discovered laws of the physicist and chemist. Just as the 
value of an algebraic expression depends on the values of the variable or 
variables which appear on it, so does a physical quantity (like a gravita- 
tional force, for instance) depend on other physical magnitudes with which 
it is related by observation (distance apart and masses of the gravitating 
bodies, for instance). Without such mathematical expressions and the 
technical means of manipulating them invented by the mathematician 
for their own sake, mathematically expressed laws of nature, which came 
on the scene in the seventeenth century and have since multiplied in 
number and importance, would have been a sheer impossibility. 


GEOMETRY 


Our external world is a world of form, colour and sound. The forms of 
visible objects are infinite in their variety, and frequently the form of 
even one body will change under the action of wind or other natural 
causes in a most varied manner. The study of the fundamental laws of 
shape has always been an absorbing pursuit for the mathematician. The 
Greek philosophers were attracted to this study, in which they showed 
pre-eminent genius, when they became acquainted with the rules of 
mensuration and land-surveying discovered by the Egyptians. Although 
they gave the name “‘ Geometry ”’ to this study, thus acknowledging the 
source from which the impulse came, they regarded mere “ earth- 
measuring,’’ as compared with the true science of Geometry, in much the 
same light as they regarded mere calculation in comparison with Arith- 
metic or a true science of numbers. Mensuration was an art useful no 
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doubt in practical life, but no substitute for the study of Geometry in the 
eyes of the cultivated man. 

When we look at any ordinary object such as a stone we see that it has 
a surface. The stone itself is “‘ extended in space.”? We say it is extended, 
or has extension, in three dimensions, meaning that every body can be 
considered as divided into parts, the majority of which, apart possibly 
from parts near its surface, can be conceived to be of the rectangular 
block shape, and about such a block three statements have to be made 
before its size and shape are given, viz., statements about the magnitude 
of its length, breadth and height. But the surface is not extended in 
quite the same way. If we put the point of a pin in contact with the stone, 
we say that the point is ‘* on the surface of the stone ”’ ; but a little thought 
will show that it is just as correct to say that the point is on the surface of 
the air which lies around the stone ; in short the surface belongs to the 
air as much as to the stone ; it separates the air from the stone ; it really 
*‘ contains ”’ neither stone nor air. Look at this in another way. Move a 
pencil downward from air into water ; we can be quite sure when the 
*‘ point of the pencil,’? meaning the little tip of graphite at its end, is en- 
tirely in the air, and when entirely in the water. We recognise, however, 
that there is a short interval during which it is partly in air, partly in 
water. We may say in colloquial language that it is then on the surface of 
the water ; but this is absolutely incorrect in strict geometrical language. 
A body extended in three dimensions, however small, cannot be con- 
tained in a surface. It is clear that in introducing the notion of surface we 
have embarked on another adventure of abstraction, of a different type 
from that employed when we begin to deal with number. The surface is 
extended only in two dimensions. A common error is to regard a sheet of 
paper as a surface ; a sheet of paper is a rectangular solid just like a block 
of wood. I measure the thickness of a book apart from its binding and I 
find it to be one inch ; there are 300 pages in the book ; so each page has a 
thickness of 1/300 inch, and there are specimens of paper thinner than 
this. But any fraction of an inch, however small, is not nothing in magni- 
tude. So a sheet of paper has six faces just like any other rectangular solid, 
although four of its faces are rectangles in which a pair of sides have a 
very tiny length. 

Let us take another glance at a block of wood; its surface (or to be 
quite accurate the surface between the wood and the surrounding air— 
but we will not be pedantic in future so as to avoid long phrases) has six 
parts ; we call them “‘ faces.’? These faces cut each other at the edges of 
the blocks ; each edge is common to two faces and, by reason of this 
property, is extended one dimension less than a surface ; it is extended 
only in one dimension, or, as the text-book has it, it has length, without 
breadth or thickness. Notice that this is not true of a thread or wire, 
however thin. All actual bodies are extended in the full three dimensions. 
It is not even true of the graphite strokes which we make on paper with a 
lead pencil and call ‘‘ lines.” A line in the strict geometrical sense is the 
result of a double abstraction carried out on actual matter ; while the 
stroke on paper has obviously a breadth (or it would not be seen) and has 
a depth also, being in fact a very shallow ridge of graphite lying on the 
page. Even the printed letters on this page have some depth. Actually, 
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edges of blocks are frequently blunt or rounded enough to be obviously 
lacking in the strict characteristics of a true geometrical line, and even 
the sharpest edge has just sufficient bluntness to show that a line is really 
an abstraction from the external characters of real bodies. 

There is still another abstraction to be made and we reach the idea of 
** point.”” Edges of blocks meet in corners ; a corner is common to two 
edges ; and so, although in actual fact it is not strictly a point in the 
genuine sense by reason of some amount of bluntness however sharp it 
may feel, the corner gives us the idea of two strict geometric lines cross- 
ing and having as a common element a point, an entity which may be 
said to be in a definite place but is not extended in any dimension at all ; 
**it has position but no parts’; or it has position but neither length, 
breadth nor thickness ; or, briefly, it has position but no size. 

Now points, lines and surfaces are the abstractions with which 
Geometry is concerned ; with these and certain axioms and definitions 
about them it proceeds to build up a wonderful science of form, 
unfolding gradually by processes of pure thought an amazingly com- 
plicated structure of propositions or “ theorems,” to whose number 
there appears to be no limit save that set by pure exhaustion of human 
interest. 

The great Greek mathematician Euclid, who lived about the beginning 
of the third century B.c., made a famous collection of geometrical theo- 
rems and problems known in his time ; he arranged them in a logical 
order so that each proposition could be deduced from previous proposi- 
tions. This work in thirteen books, copied many times (and in later ages 
printed for many publishers), edited and commented on by many great 
scholars, has remained until quite recent years the only text-book for 
pupils desiring to understand Geometry. So universal was this practice 
that “‘ Euclid’s Elements ’? (often abbreviated simply to “‘ Euclid ’’) was a 
recognised synonym for “‘ Geometry.” Many of the editors added addi- 
tional propositions and submitted to the reader lists of further theorems 
on which to try his skill (such theorems are often called “ riders *”), but 
with few exceptions the arrangement and methods of proof adopted by 
Euclid were unaltered, apart from the introduction here and there of 
certain simpler ways of phrasing sentences. | 

Euclid begins by making certain statements which he calls definitions, 
postulates and common notions. The definitions refer to the abstract 
material mentioned above, namely points, lines and planes ; to figures 
such as squares, rectangles, triangles, etc., which can be constructed with 
lines ; to other figures such as circles, and in the later books to solid figures 
such as cubes, pyramids, spheres, etc. The postulates refer to certain 
operations which he assumes to be allowable, or to certain geometrical 
statements which he cannot prove but considers to be evident without 
proof. E.g., he postulates that a straight line can be drawn from any one 
point to any other; he also postulates that although an infinity of dif- 
ferent lines can join two given points, only one of these 1s straight or, what 
comes to the same thing, two straight lines cannot enclose an area. The 
reader’s attention is drawn to this. Everyone has intuitive, practical no- 
tions of straightness ; tight threads, edges of rulers, sighting along marks, 
etc., are illustrations of these practical notions ; but a straight line cannot 
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be defined in a strict theoretical sense. Any such definition is simply a 
verbal phrase involving words and ideas as undefinable as straightness itself, 
It is in these postulates of Euclid that we find those properties of straight 
lines which are necessary and sufficient for the proofs of subsequent 
propositions. Another postulate requires us to admit that a circle may be 
described with its centre at any given point, and its circumference at a 
given distance from that point. This implies the use of compasses, but it 
should be carefully noted that although in one of the earlier postulates 
Euclid assumes that we can join two points by a straight line, thus imply- 
ing the use of a ruler, he does not assume that the ruler ts graduated by marks 
into equal divisions. 'The reader may have heard the statement that al- 
though we can bisect any angle “‘ by Euclid,”’ we cannot trisect it, and 
may have thought that there was some mystery surrounding the denial 
of an operation which is so palpably possible, say with a protractor. But 
he is reminded that the impossibility is dependent on the conditions 
postulated by Euclid. With a graduated ruler the process is possible, in 
fact not at all difficult ; but it cannot be achieved if we limit ourselves 
to the only instruments whose use is postulated by Euclid, that is to 
say, a pair of compasses and an ungraduated ruler. 

There is another famous postulate about parallel straight lines, but we 
shall leave that for a moment and consider some of the statements which 
Euclid calls ‘‘ common notions.” In using this phrase Euclid was follow- 
ing the lead of Aristotle, who suggested the use of this term instead of 
** axiom.’’ The word “‘ axiom ”’ (a statement worthy of belief), however, 
has persisted and is in common use in all the editions of Euclid now 
extant. To be sure, Aristotle was very precise in the meaning he attached 
to “ axiom ”’ ; according to him, it should only be used for statements of 
a general nature, not geometrical, which we assume to be true; when 
geometrical statements are made the correct name for them should be 
postulate, or definition, or common notion. Thus of the following two 
axioms or common notions of Euclid, only the latter would be a true 
axiom according to Aristotle. “‘ Things which coincide when applied to 
one another are equal to one another.” “‘ The whole is greater than the 
part.” The former statement he would have classed as a definition of 
geometric equality, or perhaps postulate. Here are some axioms :—“ If 
two or more magnitudes are equal to the same magnitude they are equal 
to each other ”’ and “ If equal magnitudes are added to other equal mag- 
nitudes the sums are equal.’’ There has been, however, in the past a 
certain amount of variation in the use of the words “ postulate”? and 

“ axiom ”? ; thus the parallel postulate, to which we referred above and 
which will be discussed presently, is more PeURG HY referred to as the 
axiom of parallelism. 

The propositions of Book I. of the Elena fall into three groups. The 
first group deals with triangles, and intersecting straight lines and the 
angles between them ; in these the concept of parallelism is not required. 
The second group introduces the idea of parallelism by means of the 
famous postulate referred to above. There is a good deal of miscon- 
ception about this idea, and so we shall consider Euclid’s treatment of it 
and some modern modifications, since they have a very important bearing 
on our ideas about the nature of the physical space in which we observe 
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all our phenomena of position and motion. Among the first group of pro- 
positions in Book I. there is one in which he proves that any two angles 
of a triangle make up less than two right angles. So if two straight lines in 
a given plane cross a third straight line at B and C and themselves inter- 
sect at A the angles marked I and II in the figure, when added together, 
are less than two right angles (Fig. 2). 


FIG. 2 


Now suppose that the two lines cross the third line at B and C and make 
the two angles marked I and II together equal to two right angles (Fig. 3), 
then the lines do not meet, at all events on the right hand side. This can be 
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proved by the so-called method of reductio ad absurdum (reduction to an 
absurd conclusion). For if the lines are assumed to meet on this side then 
by the earlier proposition I and II are together less than two right angles, 
which is a conclusion contradicting the hypothesis that they make up two 
right angles. Moreover, since it can be shown from earlier propositions 
that if I and II together make up two right angles, then the angles marked 
III and IV do likewise, it follows that the lines do not meet on the left- 


hand side. 
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Now comes the critical point. Consider a line marked XY in the figure 
and a point marked B (Fig. 4). We see that there is at all events one line 
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through B (in the plane of B and XY of course) which does not meet XY 
anywhere, no matter how far extended in either direction. It is a line so 
drawn as to make the angles marked I and II together equal to two right 
angles, where BC is any line drawn to cut XY. The question is, Are there 
any other lines in the plane through B than this one which enjoy the same 
property ;7.e., is there only one line through B in the plane which does not 
cut XY anywhere ? Now the reader must put all intuitive notions, based 
on hedgerows running side by side along very straight roads, or on rail- 
way lines or like objects, sternly out of his mind. The argument is not 
about material objects at all, but about creations of the mind abstracted 
from such material objects. In the nature of things, obviously, no one can 
prolong such objects to any length he likes ; such prolongation as can be 
effected is not even “in a plane,” but on the curved surface of the earth. 

Now on this question, Euclid postulated that there is only one parallel 
line through B, 7.e., only one line ‘which does not intersect XY anywhere. 

He phrased his postulate thus :—“ If a straight line meeting two other 
Straight lines makes the two interior angles on one side of it together less 
than two right angles, the two lines are not parallel ; but can be made by 
production to meet on the side on which are the two angles less than two 
tight angles.” This clearly denies the property of parallelism to any line 
through B, except the one which makes the sum of the two interior angles 
(the angles marked I and II in Fig. 4) equal to two right angles ; but the 
reader must carefully note that Euclid had to postulate it ; he could not 
prove it from his earlier axioms, postulates and theorems. Since his own 
time mathematicians in all ages have felt that the situation was not satis- 
factory and have made ingenious attempts to prove this famous postulate, 
but to no avail ; it has always appeared ‘on rigorous investigation that the 
supposed proof concealed an assumption which was tantamount to 
Euclid’s own postulate. An interesting feature of the situation is the fact, 
already stated, that at an earlier stage in his first book Euclid proves 
quite satisfactorily (and of course before he refers to parallel lines at all) 
that two angles of any triangle are together less than two right angles, from 
which it follows as an obvious result that if two lines are drawn to cut XY 
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and if they meet, then the two interior angles on that side are together less 
than two right angles. Thus Euclid’s postulate is the “‘ converse ”’ pro- 
position to this earlier theorem ; 7.e., a proposition in which what is stated 
as the conclusion in the other proposition is now stated as the hypothesis, 
and what is stated as hypothesis in the other proposition is now stated as 
the conclusion. The unsophisticated reader may naturally think that it 
should be all right and that if we can prove a proposition to be true, we 
have ipso facto proved the converse proposition to be true. But that is not 
so. After all, geometrical reasoning uses the propositions of Logic, as 
well as the special postulates and proved propositions of Geometry itself, 
and the Logicians can easily confute the facile assumption that a proposi- 
tion and its converse must of necessity both be true. It may be so, but not 
of necessity. The converse proposition must be as rigorously investigated 
as the one to which it is converse. For example, “‘ If an object is red, it 
is not black,” is true ; but “‘ If an object is not black, it is red,”’ is not 
necessarily true. 

In any case Euclid proceeds on the basis of the assumption that there 
is only one parallel line in the circumstances mentioned above. He then 
deduces a few simple properties of parallel lines and proves the well- 
known theorem that the sum of the three angles in any plane triangle is 
equal to two right angles. (We shall return to this theorem a little later.) 
There follow an important series of propositions about parallelograms, 
or four-sided figures, whose opposite sides are parallel. Thus it is proved 
that parallelograms on the same base, or on equal bases, and between the 
same parallel lines are equal in area. (In Fig. 5 the parallelogram 
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- ABCD is equal in area to the parallelogram ABEF. In Fig. 6 the paral- 
lelogram ABCD is equal in area to the parallelogram EFGH, if AB = EF) 
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It is very instructive to note that the treatment here is not arithmetical 
i.e., we are not engaged in mensuration. Naturally the reader may wonde 
how we can treat of equality of areas without “ multiplying a length by 
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breadth ”’; and if we multiply, surely arithmetical operations are in- 
volved. But if he reflects that an ungraduated ruler and compasses are the 
only tools supposed to be available, measurement of a length or breadth in 
any units is out of the question. The truth is that Euclid bases all state- 
ments of equality of area on notions of “ congruency,” or the perfect 
fitting of figures. Earlier in his first book he deals with triangles which 
have sides or angles equal in such number as to fit perfectly if superposed 
one on the other. Thus, looking at Fig. 5, it appears from the propositions 
proved about parallel lines that the triangle ADF is congruent to the 
triangle BCE ; the former would fit the latter perfectly if “ slid over ” 
on to the latter. So the area of the triangle ADF is equal to the area of the 

triangle BCE, and it is then obvious why one parallelogram has an area 
equal to the other, without any reference to measurement of length and 
breadth. A similar type of proof suffices for the other proposition. Note 
that the statement that AB and EF are equal in length only requires the 
use of compasses. To proceed, the remainder of the first book continues 
to deal with areas of figures, especially with the equality in area of tri- 
angles on the same base or on equal bases, and between the same parallel 
lines. Again it should be noted that mensuration and arithmetical opera- 
tions on numbers are not involved, and that the whole validity of his pro- 
cedure is based on the assumed truth of his parallel postulate. The first 
book closes with a beautiful proof of the famous theorem, discovered two 
centuries earlier by Pythagoras, concerning the squares on the sides of a 
right-angled triangle. This proof is probably Euclid’s own. 

The second book deals with some important propositions about the 
areas of rectangles. Each of these is an analogue of an important proposi- 
tion in Algebra, and probably nothing will give the reader a clearer con- 
ception of the different spirit in these two abstract sciences, Geometry and 
Algebra, than a reference to one of these propositions. 
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Divide the line AB at any point X into two parts. Construct the square 
ABCD and the square XBFG. Complete the figure as shown, and it is 
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not difficult to prove in the pure geometrical manner that the square on AB 
is equal in area to the sum of the areas of the squares on AX and XB and 
of twice the area of the rectangle contained by sides equal to AX and XB. 
(The figure itself almost shows it intuitively without the formal steps in 
the argument.) The analogous proposition in Algebra is mentioned in the 
previous chapter, namely : 


(a.t+ b)* = a* + 67 + 2ab 


as is obvious, if we suppose AX and XB, measured by a graduated ruler, 
to be a inches and b inches respectively and the ordinary mensurational 
rules applied. 

The third and fourth books deal with the general properties of circles 
and of certain rectilinear figures which can be inscribed in a circle, or 
circumscribed so that all the sides touch a circle. The fifth book is one of 
the most subtle chains of reasoning known to man, dealing with the con- 
nection between number and magnitude, and the conception of ratio, but 
entirely independent of the arithmetical operation of division. It is generally 
regarded as one of the most difficult books in the Elements to follow, and 
in most modern editions considerable changes are made in the presenta- 
tion so as to render the study of it a simpler matter for the tyro. The modi- 
fications introduced by the famous nineteenth century mathematician, 
de Morgan, are frequently adopted. The propositions of the fifth book are 
really necessary in order to deal satisfactorily with the geometry of similar 
figures which bulks large in the sixth book. 

In these six books Euclid deals with the geometry of figures in a plane. 
Later in the eleventh, twelfth and thirteenth books he deals with the 
geometry of solid figures in three-dimensional space, treating the pro- 
perties of cubes, prisms, pyramids, spheres, etc., in an analogous manner 
to that used for the plane figures and, in particular, treating the volumes 
of figures, without appeal to mensurational rules based on measurements 
of length, height and breadth. The books between the sixth and the 
eleventh are largely concerned with propositions of an arithmetical and 
algebraic nature, and are usually omitted in the printing of modern 
editions of the Elements. 

In order once more to emphasise the abstract nature of Geometry let us 
recur to the question of parallelism. From Euclid’s postulate we can prove 
that the sum of three angles of a triangle is equal to two right angles. Now 
is this really true of any plane triangle having its three corners at points 
in our physical space ? No doubt careful drawing and measurement on a 
large sheet of paper reveals no discrepancy that cannot be put down to 
lack of precision in our instruments. Every land-surveyor, every construc- 
tor of an ordnance map, uses this proposition and finds no inconsistency 
in his results. The astronomer uses the rule to find the distances from the 
Earth of Sun, Moon and planets and a few of our nearest neighbours in 
the stellar galaxy. But, be it noted, only a few. The instruments he em- 
ploys are sufficiently precise to carry him to about 1,000 billion miles 
with any degree of confidence in his results. The immense majority of the 
stars in the heavens are beyond that limit, and any guesses which he makes 
at their distances employ certain results of Physical Science, in addition 
to Geometry, as a guide. In short, the geometrical result cannot be tested 
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for immense triangles. Now in the nineteenth century certain mathema- 
ticians, Gauss in Germany, Lobatschewski in Russia, and Bolyai in 
Hungary, gave up the attempt to prove Euclid’s postulate and proceeded 
to deduce what would be true if there were other lines through a given 
point than the one considered by Euclid which are parallel to a given line 
(lying in the same plane, of course). A perfectly consistent Geometry is the 
result, but one in which certain conclusions differing from those in Eu- 
clid’s Elements are deduced. For example, in this Geometry the three 
angles of a triangle are together less than two right angles and the defect 
of the sum under two right angles grows larger and larger as the size of 
the triangle increases. There is also a system of Geometry due to a Ger- 
man mathematician Riemann, which postulates that to any given line 
there exists no parallel line at all, that any line in the same plane must 
meet it somewhere. This Geometry, as a matter of fact, begins altering 
Euclid’s postulates at an earlier stage than the parallel postulate so as to 
invalidate his proposition that the sum of two angles of any triangle must 
be less than two right angles. With his system of postulates Riemann 
could deduce that the three angles of a triangle are together greater than 
two right angles of a triangle, the excess growing larger as the size of the 
triangle increases. 

Turn for a moment to another proposition, the Pythagorean theorem 
concerning a right-angled triangle. The proof of this is also dependent 
on acceptance of Euclid’s parallel postulate. Without this the theorem 
cannot be deduced. Now this theorem forms the basis of a whole series of 
mensurational formulz which are in daily use for many practical pur- 
poses and lead to no inconsistency. To be sure the theorem is not true in 
its simple form for an extended triangle drawn on the Earth’s surface, but 
of course such a triangle is not a plane triangle, and in any case the mathe- 
matician can deduce from the assumed truth of the theorem for a triangle 
in a plane, what modifications must be introduced into the surveyor’s and 
the navigator’s formule in order to render them theoretically valid and 
therefore presumably correct in practice. Yet there remains the question 
of interest to the scientist and philosopher, if not the practical man—is the 
theorem really valid in our physical space ? As far as we can judge, for 
relatively small plane triangles it is practically true, but does the validity 
extend to enormous triangles ? In fact the situation is similar to that in 
which the theorem about the three angles of a triangle finds itself on 
strict scrutiny, and again the conclusion is inevitable ; if the parallel 
postulate of Euclid is abandoned and another postulate replaces it, the 
usual statement concerning a plane right-angled triangle will not be 
true and another result will take its place, of a rather more complicated 
nature, concerning whose exact form we cannot speak now. 

Clearly the situation calls for the experimenter, physicist or astronomer, 
and it takes no elaborate argument to convince one that the problem is 
beset with many difficulties of a theoretical as well as a practical nature. 
True the practical man, satisfied with the well-tried accuracy of his con- 
clusions on the surface of the Earth, and hearing that after all if there are 
any discrepancies to be found when the astronomer plumbs the depths of 
our physical space they are minute, may shrug his shoulders at the 
manner in which men of a different temperament worry themselves over 
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* trifles.”’ But to the scientist and philosopher this is no trifle. Philosophy 
faces many problems concerning man’s nature, but one of its oldest tasks 
and one which has engaged the minds of some of the greatest thinkers, is 
just the nature of our physical space and time, and in connection with 
that these geometrical results which we have been discussing play a vital 
part. To clear away any possible misconception on the part of the reader 
concerning the exact nature of the dilemma, we must warn him that 
there is no question of Euclid being “‘ wrong.’’ Our space may very well 
be “ non-Euclidean ”’ ; but that does not affect the question of the cor- 
rectness and consistency of Euclid’s propositions as logically and sys- 
tematically developed by him from his axioms and postulates. As an 
exercise in reasoning on abstract entities such as points, lines and planes, 
etc., his Geometry is perfectly valid. Whether there exist in our physical 
space any material entities enjoying the properties deduced for points, 
lines, etc., is a matter for the experimental scientist ; it is of no interest to 
the mathematician as such. The fact that his deductions do in fact have 
a close relation with actual things is a fortunate circumstance and one 
which is of tremendous importance to man as accountant, builder, 
engineer, physicist or astronomer ; but it is all one to the “ pure mathe- 
matician ” whether his conclusions have a practical application or not. 
Howbeit, although it digresses for a moment from our true purpose in 
this article (which is to analyse and describe the purely mathematical 
processes of the reasoning mind), the reader will possibly be interested 
to know how matters stand with regard to the scientific problem just 
indicated. The most serious difficulty of a practical nature facing the 
experimentalist is that all the bodies in our space whose observable geo- 
metrical relations are under investigation, are not at rest but in relative 
motion to one another. (After all, in the purely mathematical considera- 
tion of a geometrical problem the configuration of the points, lines, etc., 
in the figure remain unchanged.) This would not be so troublesome a 
feature if one perceived the bodies in the same places as they actually 
occupy at the moment of perception ; but this is not so. When we look at 
the Sun we see it to be where it was some eight minutes earlier, because 
it takes eight minutes for light to travel from Sun to Earth. Furthermore, 
because of the different distances from us, the lag of time between the 
location of a body in a place and the perception of that location varies 
from body to body. The problem has in very recent years been placed on 
an entirely new basis by the discovery that the behaviour of light does 
not copy in detail the motions of bodies or of waves in deformable media 
(views prevalent in the previous century or two). On the basis of this 
newly ascertained experimental fact, Einstein has laid down a certain 
broad principle concerning the nature of our scientific laws (it is known 
as the Principle of Relativity) and has, for the scientist at all events, sim- 
plified the position, although there is a very prevalent, but quite unjusti- 
fiable, idea to the contrary. This principle has led to certain conclusions 
concerning the “ metrics ”’ of our space, meaning by that the measurable 
relations connecting observable bodies, and these have been extended to 
include such great stretches of physical phenomena as are embraced in 
the terms “ gravitation’’ and ‘‘ electromagnetism.” One of the most un- 
expected results, evoking the unbounded admiration of those trained to 


190 


follow the argument, is that, on considering quite dispassionately certain 
properties of that ultimate particle of matter which we call an “ electron,” 
we are almost forced to conclude that our physical space is finite in size. 
There is no paradox about this although, on hearing of such an idea for 
the first time, an unsophisticated man probably enquires, What is the 
nature of the “‘ boundary ” or ‘“‘ wall’? which limits its size? But a 
moment’s reflection shows us that there need be no boundary ; the sur- 
face of the earth is finite in size yet there are no boundaries ; we can, 
apart from physical difficulties of transport over mountains and polar 
wastes, go round it in multitudes of different paths. We naturally feel at 
the first blush that this analogy is not quite sound ; we can conceive in a 
direct, intuitive way how the earth’s surface may be finite and yet “‘ un- 
bounded,”’! because we have direct perception of such things as oranges, 
balls, etc. No such direct intuition is available to us in the case of “ finite 
but unbounded space.” Yet the inference that it is so is quite as definitely 
based on observable experimental results as the conclusion about the 
earth’s surface. Putting it quite definitely, if somewhat crudely, the 
physicist and astronomer believe, on what they regard as perfectly irre- 
futable evidence, that if a being could somehow ferry himself across 
space and survive for an enormous number of years, and always con- 
tinue along what he would believe to be a straight line, he would in time 
arrive somewhere near his starting-place. (We often talk about going “‘ in 
one direction ”’ on the Earth ; but of course the mariner steering ‘‘ dead 
straight ’? on his shortest course from one place to another travels not 
along a straight line but along a “ great circle” of the Earth’s surface.) 
The physicist also makes a shot at what the length of his journey would 
be—ten thousand trillions (1077) of kilometres!! The mind shrinks, 
appalled, at such a figure, yet it is not infinite. 

If this be so, we have an answer at once to the question, Is Euclidean 
Geometry valid in our space ?—and it is “ No /” This is what is meant 
when one reads nowadays about ‘“‘ curved”? space. The use of that 
phrase implies that the conclusions of Euclid’s system of Geometry are 
not found to be true in our space. The agreement observed in our ter- 
restrial measurements, or in regions not too far extended from the Earth, 
rests on the restricted nature of such observations, just as a small sheet of 
water on the Earth appears flat while the ocean is obviously curved. 

Even before the advent of the Relativity Principle, there were certain 
considerations of a more speculative character which pointed to a similar 
conclusion. If one assumes our space to be infinite in extent, we must ask 
ourselves if it is in all its extent populated with galaxies of stars similar to 
those which we know to exist relatively near to us. Now the answer to 
such a question raises serious difficulties for the notion of infinite space. 
Suppose, for example, we admit that the stars are not “ innumerable,” 
t.e., not really infinite in number, nor greater than some conceivable 
number. Then there is a finite number of them. We can conceive that 
they are distributed, in much the same way as the stars we know, in 
some finite portion of space—enormous no doubt, but still finite and 


1 There is a poetical use of the word “ unbounded ”? which makes it practi- 
cally synonymous with “ infinite.’ That is not intended here; it is used with 
its true meaning— having no boundaries.” 
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therefore as nothing compared to infinite space. This state of affairs can- 
not last ; in time, as can be readily shown from statistical considerations 
and the ordinary laws of motion, the stars will gradually spread them- 
selves, becoming less and less densely distributed in space, until after the 
lapse of a time, enormous no doubt, but finite, any small group of stars 
like our solar system would find itself without a neighbouring star within 
sight. Now, philosophically, we have no less reason for postulating in- 
finite time than we have for postulating infinite space, with the result 
that we find it difficult to account for the fact that we here and now 
obviously have very many neighbours in the heavens. 

If, on the other hand, we agree to regard the stars as really infinite in 
number, and any part of space, however distant from us, as inhabited by 
galaxies like our own, we are in no better case. The laws of gravitation 
and light propagation, as discovered by the physicist, lead to the conclu- 
sion that at all times our heavens would be an intolerable blaze of light 
compared to which sunlight would be a feeble flicker, and the gravita- 
tional forces on us would be infinite in value and rend the earth into the 
tiniest fragments. 

It is true that the full force of these conclusions could be evaded by 
ad hoc assumptions involving the existence of absorbing, partially opaque 
matter in space and small modifications in Newton’s law of gravitation. 
But, as already indicated, Einstein’s great principle, with its amazing re- 
sult concerning a connection between the size of our Universe and the 
electrical theory of matter, has clinched the argument.! 

It is time to return to our study of purely mathematical reasoning. 


LIMITS: THE CALCULUS: PERIODICITY 


Mathematics based on abstraction of number and form is admirably 
suited to the symbolic representation of a static world ; but to take ac- 
count of the flux of events a further element is needed. The discovery of 
this was a modern achievement, though the germ of the method may be 
found in the work of Archimedes, the famous Greek mathematician who 
lived in the third century B.c. The poverty of symbolic methods in his 
day, however, prevented its growth, and not until the development of 
algebraic symbolism in the sixteenth and seventeenth centuries could 
the conception of “‘ fluxions ’”’ be embodied in a specific notation, which 
is due in part to Newton and in part to Leibniz. 

The most obvious example of change in our world is motion, or change 
of position. A body is now in a certain position, but it is moving ; it has 
a certain speed, we say. To give the physically essential information 
about the body we must state its position and its velocity of movement. 
The former is a matter of geometry. What about the latter ? Can we really 
say anything about its speed at an assigned position ? On the face of it we 
can apparently only refer to speed between two positions. These two posi- 
tions are séparated by a measurable distance, over which the body travels 
in a measurable time. We divide the distance by the size of the time in- 
terval to obtain the speed ; that is the meaning of ‘‘ speed,” and with 


1A further discussion of the Theory of Relativity will be found in the 
Articles on The Physical Nature of the Universe, p. 99, and Astronomy, p. 120. 
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. ‘reference to one Sreedtion soar this operation is clearly impossible. So the 
_ phrase “speed at an assigned place’ appears to be meaningless. As a 
matter of fact, the logical difficulty involved in such considerations so im- 
pressed certain Greek philosophers in ancient times that they devised 
several ingenious paradoxes meant to prove that motion is an illusion of 
our senses. (The interested reader can look up an encyclopzdia on the 
philosopher Zeno of Elea for further information.) However, modern 
mathematics has completely swept aside these verbal quibbles. 

In order to illustrate the way in which mathematics has extricated us 
from this awkward situation, let us consider a very simple type of motion. 
If one rolls a smooth ball down a groove on an inclined board, it can be 

demonstrated, by modern physical apparatus, that a simple law connects 
the distance and time. If the body travels, say, 3 inches in the first second 
of motion, it will travel 12 inches in the first two seconds, 27 inches in the 
first three seconds, after four seconds it will be 48 inches away from its 
starting-point, and so on. The essence of the law lies in the fact that 12 
inches is four times 3 inches and 4 is the square of 2 ; 27 inches is nine 
times 3 inches and 9 is the square of 3; 48 inches is sixteen times 3 
inches and 16 is the square of 4. One may tilt the board to different in- 
clinations without varying the essential physical fact embodied in this 
“square law.” Thus at a somewhat greater inclination the ball might 
roll 5 inches in the first second ; it would then roll 20 inches in the first 
two seconds, 45 inches in the first three, and so on. 

Naturally we cannot actually observe the ball at any instant ; our mo- 
ments of observation are limited in number and separated by discrete 
intervals of time, which are shorter no doubt if we devise ingenious time- 
Pieces, but cannot be indefinitely reduced in size. We now make a new 
kind of abstraction from the facts. We assume that what we have ob- 
served to be true for a limited group of positions and instants is true for, 
any instant and its corresponding position. We invoke the “‘ Principle of 
Continuity” in natural events, and embody our observations and the 
assumption in the phrase :—“‘ the distance varies as the square of the 
time.” We can, however, embody them much more succinctly in an 
algebraic formula. Represent the distance covered in one second from the 
Start by a inches ; then the distance covered by the ball in x seconds from 
the start is ax? inches. Note that x may be any number of seconds we 
like, integral or fractional. (Provided of course it is not so great that the 
ball has rolled off the board ; but even then we can conceive a very long 
board to be at our disposal.) The speed between two instants can now 
be calculated by applying well-known algebraic results. Suppose it has 
taken x seconds to travel to a position which we refer to as the position 
P ; it takes a larger number of seconds, say z, to travel to a position be- 
yond P which we refer to as Q. Thus it takes z — x seconds to travel from 
position P- to position Q ; the distance between P and Q we obtain by 
subtracting ax2 from az2, the result being az2 — ax? or a (22 — x2) inches. 
To obtain the speed from P to Q, i.e., speed on the average, we divide 
a (22 — x2) inches by (z — x) seconds and this is written 


a (22 — x? 
se) inches per second. 
bd — 
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Now what is the speed at the position P. Here we meet the difficulty re- 
ferred to. The position of the body at P is perfectly definite ; it requires no 
reference to any other position of the body ; it is a question of “‘ simple 
location,”’ as the philosophers call it ; the body is there and nowhere else. 
But speed requires some reference to another position, apparently, or we 
seem to make nonsense of the business. We cannot talk about the speed 
from P to P ; if we do we must make 2 equal to x in the formula written 
down above and it becomes 

a (x2 — x?) 


= inches per sec. 
x—x 


a © 
which is ey inches per sec. 


a perfectly meaningless operation apparently. But there is one way of 
escape. No matter how near Q is to P, so long as they are actually different 
positions, z differs from x and the formula has a meaning and can be 
evaluated numerically, provided numbers are assigned to z and x. Is there 
a limiting value to the quotient in the process as z is reduced in value 
nearer and nearer to x ? Let us recall the simple factorisation we referred 
to in the section on Algebra :— 


2? — x? = (z — x) (e+ x). 
a(z?—x?)  a(z—x)(z+%) 
getigl aT Z—x 


and the right hand side is just a (z + x) since z — x in the denominator 
cancels the factor z — x in the numerator. Now a (z + x) ts not meaning- 
less when zg is made equal to x; its value is then a (x + x) or 2ax. This 
then is taken as the speed of the body at P, viz., 2ax inches per second. 
The point is that as we think of a position Q nearer and nearer to P, the 
speed from P to Q is approaching to 2ax inches per second closer and closer 
as a limit, and this limiting value gives us our correct idea of speed at P. 

But now the pure mathematician steps in and says :— “ It is true that 
this process has been suggested to us by our need to deal scientifically 
with the physical world ; but after all this process can be applied to all 
sorts of functions of the variable x without any reference to material 
things at all. It has an interest of its own which is purely intellectual ; 
there are definite mathematical laws which it obeys by reason of the de- 
finition of the process and our own mental make-up.” Thus we can apply 
the process equally well to x3 as to x2. Let us change a variable from a 
value indicated by x to a value indicated by 2 ; another variable, which is 
the cube of the first variable, changes in value from x3 to 23. The relative 
change in the second variable to that in the first is 


So 


23 — x3 
Z—x | 
This ratio has a meaning so long as z differs from x. As before it appears 


. . e . .@) 
to have no meaning when 2 is equal to x, since it becomes ep 


But again we can factorise the numerator and one of the factors 1s z — x. 
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The factors are z — x and z? + zx + x, as the reader can easily justify. 
Hence :— 


28 Sh (ee) (2? + BER) 
ree (z — x) 
and this is just 22+ 2x + x2. 


As before just in the condition where no meaning can be attached to 
(23 — x3) /(z — x), the alternative expression 2? + 2x +x? has a per- 
fectly precise meaning, viz., 3x2; for on putting z equal to x we get 
x2 + xx + x, 1.e., 3x2. In exactly the same way the mathematician will 
prove to you that this process will produce 4x3 from x4, 5x4 from x5, etc. ; 
in general nx"-1! from x". He gives the process a special name, “‘ differen- 
tiation.”’ He calls the result a “* differential coefficient.”? Thus the “ dif- 
ferential coefficient’ of x? with respect to x is 2x; of x3 with respect to x, 
3x? 5 of x" with respect to x, nx"- 1. 

As may be anticipated, the mathematician finds that this process of 
differentiation can be applied to the most complicated functions of a 
variable. He has invented a special notation and symbolism for it. A very 
wide literature on the “ Differential Calculus ”? has come into being in 
the last three centuries, embracing extremely exhaustive and very subtle 
discussions on the validity of the process in special cases, and an amazing 
number of purely intellectual problems meant to test the skill and in- 
genuity of the learner. More than that, just as this calculus sprang from 
the needs of the physicist, so in its most highly developed form it has 
returned to him, giving him an amazing power in the mathematical 
treatment of his observed phenomena. Without it he would be helpless in 
the face of the ever changing conditions of our world ; he would be power- 
less to work out the quantitative aspect of these phenomena ; indeed he 
would be without the means to formulate his laws in their most general 
significance. We hear of the “‘ equations of motion,” the “* equations of the 
electromagnetic field,” the “* equations of gravitation,” the ‘“* equations of 
wave propagation ” and so on. Now the reader should know that these 
are not equations of the simple type referred to in the section on Algebra, 
they are “‘ differential equations,” 7.e., equations connecting the differen- 
tial coefficients of symbols representing various physical quantities with 
respect to variables on which they depend, such as time and “ co-ordin- 
ates of position ”-—“‘ co-ordinate ”’ is the name given to any measure of 
length or angle which helps to define where a point is situated with re- 
ference to a standard point of reference or “‘ origin.” 

Nor ‘is this the only aspect of those processes in Mathematics which 
“work to a limit.” We have seen in the section:on Geometry how 
Euclid treated distance apart of two points without introducing a gra- 
duated ruler as part of his postulated appliances. He was not a “‘ men- 
Surator,” but a geometer. Now how could we treat the length along a 
curved line between two points marked on it in a similar way ? The natural 
impulse is to seize a thread ; lay it as carefully as possible along the curve, 
lift it, stretch it out and place it so tightened beside a ruler. It is a familiar 
practical operation ; but that is mensuration, not geometry. The geometer 
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proceeds as follows. ‘Taking a circle as the easiest curve for simple illus- 
tration, we can suppose that inside the circle we inscribe a square ABCD 
and outside it we circumscribe a square EFGH as in the figure below. 


The length of the circumference obviously lies between the values of the 
perimeters of the two squares. Now increase the number of sides of the 
inscribed figure so as to obtain an inscribed octagon AJBKCLDM anda 
circumscribed octagon PQRSTUVW. The circumference lies between 
the perimeters of the two octagons, and the limits are nearer to one 
another. We can conceive of this process being carried on until the in- 
scribed and circumscribed regular polygons have each an enormous 
number of sides, each side being extremely short. Always the circumfer- 
ence lies between the two perimeters, and as the difference between these 
two perimeters is clearly diminishing to an infinitesimal amount, we re- | 
gard the length of the circumference as the common /imit to which each 
perimeter approaches as near as we please as we increase the number of 
sides indefinitely. Of course, it must be realised that the measurement of 
the sides of such a polygon by a graduated ruler is not implied nor re- 
quired. (That would just be as much mensuration as using a thread on the 
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actual curve.) Euclid, in his fourth book, has proved certain propositions 
about such inscribed and circumscribed polygons which, when assisted 
by similar propositions discovered by later geometers, enable us to com- 
pare the length of a side of such a regular polygon with the length of the 
radius without resort to measurement of either. The circumference is, as 
the mathematician says, the “ integral ” of the infinitesimal lengths for 
the polygon with the unlimited number of sides, and the process he refers 
to as “ integration.” Similar processes can be applied to all other curves, 
and indeed to problems in a multitude of situations of quite a different 
character from this example, and the works describing methods and re- 
sults are called text-books of the “‘ Integral Calculus.’’ With reference to 
the example shown, the reader should know that when he reads that the 
value of z (the famous Greek symbol which stands for the ratio of cir- 
cumference to diameter) has been worked out to so many places of deci- 
mals, he must not imagine that it has been done by mensuration. A thread 
method as described above would barely give the first three places cor- 
rectly. Even to obtain 3°14159 the integration process as described above 
or in some alternative way has to be employed, and it is only a matter of 
patience to carry the decimal much further. 

Another illustration of the use of the notion of a limit is contained in 
the following statement. I write down the following fractions : }, 4, 4, +5 
3z and so on, each fraction having a denominator twice as large as its 
predecessor in the series ; now I add them travelling on indefinitely, that 
is I ‘* sum the series ” 


$+3+44+ 44+ 9+. 9-5 


No matter how far I travel along I never reach a number as great as 1 for 
the result of the addition. True, I can approach as near to unity as I like 
by taking a sufficiently great number of “‘ terms.” As the mathematician 
says, the limit of the sum of the series is unity when it is ‘‘ summed to 
infinity.” Now it is perhaps natural to suppose that this series behaves 
like this, is “convergent” (to employ the usual phrase) simply because 
the successive terms are getting smaller and smaller. This is a complete 
misapprehension, If I write down the series 


e+$+3+44+44+... 


it enjoys no such property of “‘ convergency ”’; it is “‘ divergent”; 7.¢., 
there is no limit to the value of its sum if one embraces a large enough 
group of terms. Write down any number you please, no matter how large, 
and the sum can be made to surpass that number by adding up a sufficient- 
ly great number of terms. That may appear an astonishing statement to 
those uninitiated in these matters, but the proof of its truth is unassailable 
and may be found in any text-book of Algebra which has a chapter on 
“ Convergency and Divergency of Series.”’ Yet this series shows a pro- 
gressive decrease in the values of the successive terms, just like the pre- 
vious one. Obviously, then, the test for the convergency of a series is © 
more delicate than that suggested above as plausible. Indeed the study 
of the tests for convergency and the limiting sums of series that are con- 
vergent form a branch of mathematical analysis which is not only in- 
valuable in the study of the properties of functions (a purely mathematical 
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interest), but is also of immense practical value to those who wish to apply 
mathematical analysis to scientific and engineering problems. As is always 
the case, every new branch of mathematical investigation takes its rise in 
some practical need of man, then develops on its own account, as it were, 
by reason of his purely intellectual interests, and in so doing becomes a 
still more powerful aid to him in his control over the forces of the world 
and in his investigation into their nature and origin. 

As one last illustration of this statement, let us recall the fact that many 
phenomena of nature show a recurrence of certain features as time goes 
on; they are periodic, as we say. Examples such as the recurrence of 
light and darkness, of the seasons; the rise and fall of the sea level in 
tidal seas and estuaries ; the daily and seasonal fluctuations of tempera- 
ture will leap to the mind of the reader. Many mechanical occurrences 
such as the swing of a clock pendulum, the oscillation up and down of a 
body at the end of a spring, the motion of water as ripples or waves pass 
across its surface exhibit the same features. 

Consider for a moment the behaviour of a point which travels round 
the circumference of a circle at a uniform rate. 


Starting at the point A, let it move round and let us denote by x the dis- 
tance along the arc which it has actually travelled from the start to any 
position. We are for convenience considering the circle to have as its 
radius the unit length, so that when the line OP has turned round a right 
angle, x = 7 /2 (7 is ratio of circumference to diameter), when OP has 
turned two right angles x = 7, and so on; in fact x goes on steadily in- 
creasing ; it is a variable which increases by the amount 27 in every com- 
plete journey of P round the circle. Now drop a perpendicular PM on the 
line OA. The lengths of PM and OM vary as x varies. They also are 
variables as well as x, but depending on the value of x, “* dependent 
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variables ” as they are called. They are in fact functions of x ; the mathe- 
maticians call them “ circular functions ” of x. Actually they have long 
been in use as important measures of the angle POA, the “ sine” and 
“cosine ” of the angle as they are named. They originated in the needs 
of the surveyor and the navigator, and they are familiar to every naviga- 
ting officer. But from the mathematician’s point of view they are the 
sine function of x,”’ and the “ cosine function of x,” written sin x and 
cos x for convenience. Now the reader will observe at once that they are 
periodic functions of x, repeating their value when x increases by 27. 
As x increases from 0 to 7 /2, the value of sin x is given by a length such 
as P,;M, at the appropriate position of P. It begins with the value zero 
when x is zero, and reaches the value unity when x is 7/2. As x increases 
from 7 /2 to 7,sin x (indicated by P2M.) decreases from 1 to o. As x in- 
creases from 7 to 3 /2, sin x changes in value from o to —1, having negative 
values for all intermediate values of x. (Observe that MP, is directed 
oppositely to M2P2 or M;P;.) As x increases from 37 /2 to 27, sin x alters 
from — I to 0. Now as x increases from 27 to 57/2, sin x proceeds to pass 
through the same series of values as it did when x lay between 0 and + (2 
and so on. Similar conclusions can obviously be drawn for cos x. In fact 
if we give x any particular value, say 3, 


sin 3 = sin (3 + 27) = sin (3 + 47) = sin (3 + 67) etc. 
and cos 3 = cos (3 + 27) = cos (3 + 47) = cos (3 + 67) etc., 


and any such statement is true for any other numerical value of x that 
may be chosen. ° 

Actually then we have in these functions the most simple example of a 
wide range of functions of x, which enjoy this property of periodicity, or 
recurrence of value, as x steadily increases in value. To relate this fact 
to a statement concerning series made a few pages back, it is interesting 
to know that the mathematician can prove that the series 
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is convergent and its limit is sin x. (Note that in putting the exclamation 
mark after the numbers in the denominator, we are indicating not 


the number but the “‘ factorial of the number ” as it is called. That is 
2!=1x 2,3!=1x 2x 3,4!= 1x 2x 3x 4,and soon.) The series 


x2 x4 x6 x8 =6xT0 
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is also convergent and its limit is cos x. 
If we make a graph of the function sin x in the usual way, we reproduce 
the well-known “ wave form.” 


In conclusion, these functions and others like them are the symbolic 
material which the mathematicians use when they wish to represent, in 
the only way possible, the quantitative aspects of the broad periodic 
phenomena of nature and of the experiments of the physicists made to 
discover the nature of those occurrences within the atom which give rise 
to the emission of light and which are believed to be periodic, or the 
nature of the propagation of light, or the nature of molecular quiverings 
in bodies which are believed to be the essence of the thermal properties 
of matter. 

And so we end as we began. The material needs of man have, in the 
process of their satisfaction, raised for him purely intellectual problems. 
Driven by some inner urge to solve these, with no ulterior motive of any 
sort, he finds to his ever increasing astonishment that in their solution he 
discovers weapons which multiply his power over his environment a 
hundredfold. Intellectual pursuit as it is, Mathematics is of the very 
essence of the human spirit, and the literature in which it is enshrined 
ought to be one of man’s proudest possessions. 


BIBLIOGRAPHICAL NOTE 


The following books are recommended for the initiation of beginners 
into the elements of mathematical subjects : 


H. S. HALL and F. H. STEVENS: An Elementary Course of Mathematics 
(London. 1922) 
I. L. MILLER : Introduction to Mathematics (New York. 1930) 
. V. DURELL and R. C. FAWDRY : Arithmetic (London. 1930) 
. I. PALMER: Arithmetic with Applications; 3rd edn. (New York and 
London. 1930) 
C. V. DURELL and OTHERS : Elementary Algebra with Introduction (London. 
1925) 
G. ST. L. CARSON and D. E. SMITH; Elements of Algebra (New York and 
London. 1915) 
V. DURELL : Elementary Geometry (London. 1919) 
. ST. L. CARSON and D. E. SMITH : Plane Geometry (London and New York. 
1915) 
.V. DURELL and R. M. WRIGHT : Elementary Trigonometry (London. 1930) 
. P. THOMPSON : Calculus Made Easy ; 2nd edn. (London. 1919) 
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A few books of a more advanced character may be mentioned : 


C. SMITH : A Treatise on Algebra ; 5th edn. (London. 1920) 

G. CHRYSTRAL : Algebra ; 2nd edn., 2 vols. (London. 1922) 

R. C. J. NIXON : Euclid Revised ; 3rd edn. (Oxford. 1915) 

SIR T. L. HEATH has translated, with a very complete introduction and 
commentary, the thirteen books of Euclid’s Elements. The book is i 
three volurnes, published in 1926 by the Clarendon Press, Oxford. 

J. PERRY : Calculus for Engineers ; 13th impression. (London. 1920) 
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The history of mathematics may be read in the following books : 


W. W.R. BALL : A Short Account of the History of Mathematics ; 6th edn. 
(London. 1915) 
J. W. N. SULLIVAN : The History of Mathematics in Europe (Oxford. 1925) 


A fuller history is given in: 
D. E. SMITH : History of Mathematics ; 2 vols. (New York and London.) 


Consult also : 
SIR T. HEATH : A History of Greek Mathematics ; 2 vols. (Oxford. 1921) 


The following three books deal with the philosophy of mathematics 
rather than with training in its operations : 


8. BRODETSKY : The Meaning of Mathematics (London. 1929) [Benn’s 
Sixpenny Library] 

A. N. WHITEHEAD : An Introduction to Mathematics (London and New 
York. 1924) [Home University Library] 

A. R. FORSYTH : Mathematics in Life and Thought (University of Wales 
Press. 1929) 


201 


Be igs gs 7 itu dtld Mi Neth far oath ile | liar ” een 
thn om ica lene — re pee degre na, 


oh oes bas a | on i ta wre Spoon As eer mrens 

ay au om he 7 Ma A i - a> “i fe va ee 
Raw ita tecne ot, 4 Sree nee as 8 iret Bole a 
. Git Ebi 2 at uy he S) cieeheisiiainy if yan hs Arnie 


) Mes Cee 


ee + ats Te ney 


} 
etiwvs -~ ot AY 


a ay ets Frsiiz! 4) BRR : wr 93 re ei a by askeih 4 


eit it rive ES 
alta i: sere V6 2 aaabe! ier td) 22 mittee, eof. wid att vaiwailekae 
heiseaes yeaa eu brallacts POG ali des qccictlert, di: shane cual ro 
+ety _ Bornitt deerme errawhiieth 4! ls. serteeteic oP ‘oy RETR 
Cant By GTRS WT fat i ~ . {walt Sv antealiill 
welt oe eee Vien pyelinte. oy er ct WS ORE TIM Jo 
frundit wiieovisl) smok |) ipson en ¥ 
ew Wisrvevigt) wrk Lohan wtih a crows: yee iE 


(eaQt 20h 


is 


. 


¥OhS Be 5 + 


a 


yi —~s 
a \ - a 7 ‘ 
ee us Mrs nil ' 
wer ie, u 
os | Sa eee tt, ae? Se 
7 Ay aa ae wie Sy. ay. a ; i 
as Pa \ = . 
a ee * % ys alk >" 7 
‘ b ks Oe ee 3 ’ 
LJ ae a 7 4 
he hay ie =o 
: af? > : >" = : 4 
at i Dt we > oo oe ies : ' 
owe Zz = iy >? PUY 5 - = 
: ie: re ae Sar fp 
ae 


“Min, ¢ : nn i ae a meg hoe 


a aa , ears Uameath Ur ar shaper” 25 


: ; age 
a we ines Gbnl A a 
a 
Ti 


‘ 4,8 Ta 
¥ ’ oe - ey Sviee! Be Par ea’) 


Laut 
; 5 ; 
’ hee <7 = ae 5 Ware 
‘ {Pope 7+! At 4 
rk | ne Rigioty nat ate |} Ee 


Re eee dated (5 

iis fea otaely ah 
Sa tps Sarid “2k DSO 3 

a iyi i's ‘unphalti- iow? 4 in fec% ‘ y u 

1 Pa PPE iar i age lat ir 


BIOLOGY AND HUMAN PROGRESS 
By 
J. ARTHUR THOMSON 


SYNOPSIS 


What Biology means — Its central position among the sciences — 
Sub-divisions of Biology, e.g. Botany and Zoology — Sub-sciences 
of Biology, namely Morphology, Taxonomy, Physiology, Ecology, 
Embryology and Paleontology, Ontogeny and Phylogeny — An 
Outline Survey of the Great Events in Biology — The idea of Science 
as an instrument in man’s service — Theoretical Discovery and 
Practical Invention — The Appeal to Biology as a science is very 
modern — Biology and Human Life: its Contributions : (i) Allevia- 
tion of the struggle for existence and increase of food and elementary 
amenities ; (ii) conquest of disease and increase of positive health ; 
(iii) elucidation and solution of great practical problems, e.g. of sex ; 
(iv) as a means of culture ; (v) as a foundation for eugenics ; (vi) as 
of ethical suggestion and guidance; (vii) in forming part of the 
“materials to be appreciated in a synoptic or philosophical view — 
Biology and Philosophy — The Wonder of Life, e.g. (1) the abun- 
dance of power, (2) the multitudinousness and diversity of organisms, 
(3) the intricacy of organic architecture, (4) the adaptiveness of living 
creatures, (5) positive and exuberant healthfulness, (6) the increasing 
dominance of mind, and (7) the fact of Evolution — Descriptive 
Naturalism — Vitalism — Psycho-Biology — Organic Evolution and 
the operative factors — As regards Variations — As regards Heredity 
— Struggle and Selection — Isolation — Evolution going on. 
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BIOLOGY AND HUMAN PROGRESS 


The term Biology is used in three or four different ways. (1) It may 
mean the generalised science of the nature, continuance and evolution of 
organisms, and it is in this sense that it is for the most part used in this 
article, just as in Spencer’s classic Principles of Biology. (2) But it is often 
used as a collective term for all the Life Sciences, which include Botany, 
Bacteriology, Zoology, Protozoology and so forth, and also for the 
biological sub-sciences of Anatomy, Physiology, Embryology, Genetics 
and the like. Thus in one great University all the sciences or sub-sciences 
that we have mentioned are under one roof—the Biological Institute or 
the Hall of the Life Sciences. 

(3) An English book entitled The Biology of Spiders or The Biology of 
Flowering Plants would contain a discussion of the group in question in 
order to illustrate in this particular field the general principles of Biology. 
(4) Unfortunately, however, a German book entitled Die Biologie der 
Spinnen (The Biology of Spiders) would be entirely devoted to Ecology, 
that is to say, the study of inter-relations and habits, adaptations to 
seasons and surroundings, the intimate life of the pair, the family and so 
on—in short, the old-fashioned Natural History. This fourth usage is 
unfortunate and should not be allowed to impose itself. The first two 
usages are necessary and convenient. 

Biology is central among the concrete sciences, with Chemistry and 
Physics (hardly separable now) beneath it and fundamental to it; with 
Psychology and Sociology above it and fundamentally based on it. Thus 
we have the convenient Spencerian scheme :— 


——_ 


SOCIOLOGY Societies and their Life 


PSYCHOLOGY | The Inner or Subjective Life 


BIOLOGY Living Organisms 


PHYSICS Energy and its Transformations 


CHEMISTRY Matter and its Changes 


Yet in some ways it seems clearer to recognise only three great Orders 
of Facts :— 


I. The Cosmosphere of non-living things and forces, from dewdrops | 
to stars, from electricity to gravitation. 

2. The Biosphere of living organisms, both plants and animals 3; and 

3. The Sociosphere, consisting of human societary forms acting as 
units, and with a dominant social heritage, enregistered in institutions, 
literature, art, traditions, and all sorts of permanent products. 
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This threefold classification has certain advantages ; e.g., that Chemistry 
and Physics are no longer readily separable, for Matter has been analysed 
into Energy ; and similarly that Biology and Psychology (regarded as the 
science of behaviour) are inextricably intertwined. Thus we may think 
of three circles one within the other :— 


(1) The domain of non-living things and forces (Cosmosphere). 
(2) The realm of organisms (Biosphere) ; and innermost 
(3) The kingdom of man (Sociosphere). 


The inclusion of one circle within the other will-suggest the useful idea 
that there is a chemistry and physics of the living body, just as there is a 
biology and psychology of societary changes. When beavers make a canal, 
the biosphere is taking part of the cosmosphere into its realm ; when man 
irrigates a country like Egypt or India, he is doing the same. When 
microbes cause a plague, the biosphere is overwhelming part of the 
sociosphere ; yet when man domesticates and cultivates he is taking part 
of the biosphere into his kingdom. 


SUB-DIVISIONS OF BIOLOGY 


It is a matter of convenience how many Biological Sciences we recog- 
nise. Everyone admits Botany for plants and Zoology for animals, but as 
specialisation of study increases, it becomes plain that Bacteria are very 
different from all other living creatures, and thus Bacteriology arises; 
whereupon the specialists on unicellular animals insist also on Proto- 
zoology ; and Protistology is further suggested as a title for the study of 
those minute organisms which are not very definitely plants, or animals, 
or bacteria. Then each class asserts its claims, and Entomology, Ichthy- 
ology, Ornithology and so forth get a footing on the list. And so for the 
science of special groups of plants, such as mycology for the science of 
_fungi. But here there is no confusion, such as begins to show itself when 
highly specialised lines of inquiry demand rank as particular sciences ; 
é.g., parasitology for the study of parasitism, conchology for the study of 
shells, and oology for the study of eggs ! 

The following scheme should make the matter clear :— 

BACTERIOLOGY 


BOTANY MYCOLOGY 
and other sub-sciences 


BIOLOGICAL 


SCIENCES PROTOZOOLOGY 


cabs { cesta zooLocy {ENTOMOLOGY 


ZOOLOGICAL AN THROPOLOGY 


There is, of course, room for reasonable difference of opinion in regard to 
details. Thus there is something to be said for removing Bacteriology 
from within the rubric of Botany. Or again, while much of anthropology is 
definitely sociological, the study of man’s structure, functions, develop- 
ment and pedigree may be conveniently, and without prejudice, retained 
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under Zoology. It comes to this : that under the collective title Biology 
(= Life Sciences) a variable number of sciences may be included. 

In a different group, however, are the so-called Applied Sciences, such 
as Agriculture, Veterinary Science, Fisheries, Genetics, Hygiene, and 
much of Medicine, where we have to do with the focussing of a pure 
science, or of several pure sciences (Biology included), on a particular 
group of practical problems. These applications of science have meant 
much to human progress and also to the advancement of pure science 
itself. Practical invention often springs from theoretical discovery, and 
reacts on its origin. 


SUB-SCIENCES OF BIOLOGY 


There are four great questions that Biology is always asking, and the 
answers to each of these four give rise to two sub-sciences, according as 
the scrutiny is confined to the individual organism or to the race. The first 
question is: What is this ? as a whole and in its parts, to the naked eye or 
under the microscope. This is the study of structure, the statical aspects 
of the organism—in a word, MORPHOLOGY. It includes anatomy by means 
of forceps and scalpel, and histology by means of microscopic sections 
and other technique. If we begin at what may be called the biological 
renaissance, with the anatomist Vesalius (1514-1564), ‘‘ the emancipator 
of biology from the tradition of the ancients,”’ and with Harvey (1578- 
1657), the demonstrator of the circulation of the blood, we may sum up 
the subsequent analysis of structure as a more and more penetrating 
analysis of the organism into its organs, its tissues, its cells, and its proto- 
plasm. We follow our teacher and colleague Patrick Geddes in this scheme, 
which suggests both the historical and the logical sequence :— 


THE INTACT ORGANISM 


Se 


é.g., Linnzus 


ORGANS é.g., Cuvier 


MORPHOLOGY, | 
the Science 4 
of Structure 


TISSUES é.g., Bichat 


CELLS e.g., Schwann & Schleiden 


PROTOPLASM e.g.» Max Schultze 


But when we pass from the individual organism to the group or race, 
we begin the science of orderly arrangement or classification—TAXONOMY, 
which is based on the study of structure, but rises beyond it. As everyone 
knows, the tigers form the species Felis tigris in the genus Felis, which also 
includes lions and leopards, cats and jaguars. But the genus Felis is not 
distantly related to the genus of cheetahs (Cynzlurus) and together they 
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form the family Felide. But along with the cats must be ranked the wolves 
and foxes, the bears and otters, forming the order Carnivora. This again is 
within the class of Mammalia in the Group or Phylum of Backboned 
Animals or Vertebrata. So the scheme of classification stands :— 


PHYLUM OR GROUP | ss a.g., Vertebrata 
A 


CLASS é.g.5 Mammalia 


TAXONOMY, 
the study ORDER e.g., Carnivora 
of Classification 


GENUS e.g., Felis 


SPECIES e.g.) Felis tigris 


But the second great biological question is: How does this organism 
work ? How does it continue in being, what are its activities, its dynamical 
aspects ; and the answer to this question is the sub-science of PHYSIOLOGY. 
And just as with Morphology, so with Physiology, the history has been a 
gradually more penetrating analysis, from the intact organism, with its 
creeping, running, swimming, flying and so forth, to the functions of the 
various organs, such as the beating heart and the filtering kidneys. Thence 
to the properties of tissues, e.g., the irritability of nerves and the contrac- 
tility of muscles. But this leads to the everyday life of the component cells 
that build up tissues in most living beings. Whence there is but another 
step to the chemical and physical changes and their regulation within the 
protoplasm which Huxley called “‘ the physical basis of life.” So again 
the same logical and factual scheme appears :— 


THE ORGANISM AS A WHOLE é.g., Old Naturalists 
FUNCTIONS OF ORGANS e.g., Harvey 
PHYSIOLOGY, 
the study PROPERTIES OF TISSUES é.g., Bichat 
of Function 


LIFE OF CELLS é.g., Virchow 


V 
VITAL CHANGES IN PROTOPLASM e.g., Claude Bernard 


But there is a “* higher physiology,’ which emerges when we envisage 
organisms, especially animals, in the plural, as members of a group or 
race, an association or community. This is the old-fashioned Natural 
History, which is becoming the precise sub-science of ECOLoGy, the study 
of habits and habitats, of inter-relations and linkages, at the various levels 
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of pair, family, kindred, community, fauna—all considered from the 
physiological point of view. Thus the scheme stands :— 


FAUNA AND FLORA 


COMMUNITY OR ASSOCIATION 


pi ba wie 
the study o 
Habits, Habitats, KINDRED 


and Inter-relations 


THE FAMILY 


THE PAIR 


The third biological question is: Whence? In what form did this 
organism begin, and through what stages did it come to be as it is? 
When this question is answered for the individual, the result is the sub- 
science of EMBRYOLOGy—the science of development or individual 
Becoming. And here again there must be a sequence of steps—from the 
more superficial to the deeper aspects :— 


THE LIFE-HISTORY AS A WHOLE e.g., Reaumur 


—— 


ORGANOGENESIS éipwdn Baas 
EMBRYOLOGY, 
the study o ‘ 
Individual HISTOGENESIS e.g.5 His 
Development 


GERM-CELLS é.g., van Beneden 


GERM-PLASM e.g., Weismann 


But the same question Whence ? may be asked for the group or race to 
which the organism belongs; and the answer, dug out of the fossil- 
bearing rocks, is the sub-science of PALMONTOLOGY, the study of pedi- 
grees or racial Becoming. So the scheme reappears :— 


PHYLUM 
‘OK 
CLASS r 
PALRONTOLOGY, 
the study of ORDER 
Past History 


GENUS 


SPECIES 
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The fourth biological question is the most difficult : How have the forms 
and functions of life come to be as they are? The question ‘“ Whence ? ” 
is answered for the individual by Embryology and for the race by Pale- 
ontology—not that any answer is within sight of completeness, but the 
new question is into the “ How” of the ‘“ Thence,” a question into 
causes, into the factors operative in the development of the individual 
(Ontogeny) and in the evolution of the race (Phylogeny). This is what 
Huxley called AZTIoLOGY, with its two sub-sciences of Evolution- 
Theory and Physiological Embryology or Development-Theory. 

This mapping-out of Biology may seem to the newcomer very academic, 
but it is essential to an understanding of the aims and methods of the 
science, and it gives a background against which particular advances can 
be seen in perspective. If we lift up the rectangles and piece them 
together we get Geddes’s map of Biology (slightly modified) in which we 
see more and more the longer we study it. 
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GREAT EVENTS IN BIOLOGY 


_(A slow reading of this historical section will reward the student, but it may 
@ postponed to the end of the Article.) . 


The foundation-stones of Biology were laid by Aristotle (384-322 
3.C.), a great initiator, anatomist and embryologist, as well as naturalist- 
ybserver. But centuries passed before he found an outstanding successor 
—namely, Galen (A.D. 131~201)——who returned to actual dissection and 
hitiated experimental physiology. Then came the ages of preoccupation 
ind tradition, and (apart from a few irrepressible observers) it was not till 
he sixteenth century that the fetters were broken. The Belgian anatomist, 
/esalius (1514-1564), insisted effectively on an independent scrutiny of 
acts, and an even greater initiator of later date was William Harvey 
1578-1657), who demonstrated what some precursors had hinted at— 
he circulation of the blood. This was a great discovery in itself, but it was 
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also epoch-making as the first proof that some activities of the living body 
may be in some measure described in terms of mechanics. For Harvey 
showed how it was that the blood was forced to go round the body. 
Harvey was still a believer in the old theory of spontaneous generation 
(that living creatures may arise from non-living matter), but he had a 
remarkable prevision of the fact that “‘ all animals are in some sort 
produced from eggs,” and of the fundamental idea that in the apparently 
simple germ from which an animal, such as a chick, is developed, “ no 
part of the future organism exists de facto, but all parts inhere im potentia.” 
Thus he contradicted the long-lived notion that a preformed miniature 
of the future animal lay within the germ-cell, only requiring to be 
unfolded. 

Among the early foundation-layers we are inclined to include the 
Italian, Redi (1626-1698), for the clear-cut experiments by which he 
disproved alleged cases of spontaneous generation—a tenacious heresy 
to which the convincing experiments of Pasteur and Tyndall hardly 
sufficed to give a death-blow. Also fundamental was the work of the early 
microscopists—some would trace the compound microscope back to 
Galileo about 1610—for besides disclosing a new world of minutiose life 
and a new intricacy everywhere, they showed how the invisible illumined 
what had previously been obscure. Thus, while Harvey proved the 
circulation of the blood, he did not know of the invisibly delicate capil- 
laries which connect the ends of the arteries with the beginnings of the 
veins, and make the whole a closed system of vessels. These capillaries 
were demonstrated in the frog’s lung by Malpighi (1628-1694), born in 
the year of the publication of Harvey’s De Motu Cordis et Sanguinis. 
Similarly, the everyday life of insects was not intelligible until some of the 
early microscopists, like Swammerdam (1637-1680), showed how the 
respiratory tubes or trachez divide into microscopically minute branches 
which carry air to every recess of the intricate body. Thus the invisible 
makes the visible intelligible. Great honour is also due to Leeuwenhoek 
(1632-1723), an investigator of splendid achievement, who discovered 
not merely Infusorians but Bacteria and spermatozoa. | 

At this stage we must recall, from the preceding section, the useful 
general idea that the history of Biology shows a more and more pene- 
trating analysis, from organisms to organs, from organs to tissues, from 
tissues to cells, from cells to protoplasm. With this as general clue, we 
shall now very briefly recount some of the events that seem to us most 
momentous, always admitting that in this matter there is room for 
considerable difference of opinion. 

Linnzus (1707-1778), often called ‘‘ the Father of Botany,” laid the 
foundations of Classification (Taxonomy) and struck a new note in includ- 
ing Plants and Animals under the common title “‘ Organisata.” What is 
now a commonplace was a great discovery in its day, that Plants and 
Animals are equally alive, though on very different lines. 

Cuvier (1769-1832) laid the foundations of Comparative Anatomy, 
and expounded the idea of the correlation of organs in the body, showing; 
for instance, that all mammals with hollow horns have cloven hoofs. He 
also began to do justice to fossils as relics of extinct types. 

Goethe, an early evolutionist, and thus siding against the conservative 
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Cuvier and with Geoffroy Saint-Hilaire and Lamarck, invented the term 
“morphology,” and illustrated with vivid clearness the concept of 
homology or deep-seated resemblance in structure and development. 
He was one of the first to discern the real nature of the flower, which he 
recognised as four whorls of much transformed leaves. He had a vivid 
interpretative insight into the unity of plan underlying great series of 
organic structures. 

Lavoisier (1743-1794), the main founder of modern chemistry, is ever 
memorable in the history of Biology for his recognition of the oxidation- 
process that all living involves. He saw that the burning candle and the 
panting mouse were both illustrating combustion. 

_ After Stephen Hales (1677-1761) initiated vegetable physiology and 
Priestley (1733-1804) discovered, or re-discovered, oxygen, and after 
hardly less important steps taken by Ingenhousz (1730-1799) and De 
Saussure (1767-1845), there began to be some understanding, still in- 
complete, of the process of photosynthesis—the most important vital pro- 
cess in the world—by which green plants use partof the energy of sunshine 
to build up nutritive carbon-compounds from carbon dioxide and water. 

Liebig (1803-1873) was pre-eminent in demonstrating the circulation 
of matter, a fact of the deepest importance in Biology. He showed in a 
luminous way how the elements, e.g. carbon, nitrogen, sulphur, iron, pass 
from one chemical linkage to another in endless cycles. 

In 1838-1839 Schwann and Schleiden formulated the Cell-Theory, 
Goodsir and Virchow being contemporary discoverers, and Lamarck a 
notable anticipator. The Cell-Theory includes three propositions : (1) 
all organisms have a cellular structure, being either single-celled (the 
Protozoa or simplest animals and the Protophytes or simplest plants) or 
multi-cellular (the Metazoa and the Metaphytes); (2) every multi- 
cellular organism, reproduced in the ordinary way, begins as a fertilised 
egg-cell, which develops into an embryo and young creature by continued 
division and differentiation of cells ; (3) the life of the multi-cellular or- 
ganism is the regulated and unified sum of the lives of the component 
cells. [his Cell-Doctrine, as it should be called, is one of the foundation- 
stones of Biology. 

The Russo-German investigator, Karl Ernst von Baer (1792-1876), 
was the founder of Comparative Embryology, and one of the first to dis- 
ern that individual development (Ontogeny) is in some measure a re- 
apitulation of racial evolution (Phylogeny). Development, he said, pro- 
eeds from the generalised to the more specialised ; the developing heart 
st brain of a mammal goes through stages which are permanent in less 
ughly evolved backboned animals. 

A very important step associated with the names of Dujardin, Von 
Mohl, Max Schultze and Cohn, about the middle of the nineteenth cen- 
ury, was the extension of scrutiny beyond the cell to its contents of liv- 
hg matter or protoplasm. It is difficult for us to realise that it was only 
ibout that time that biologists discerned that all organisms have proto- 
lasm in common, specific though it is for each particular type. All living 
teatures are built up of similar material, and yet it has an individuality 
or each definite kind. 

Another milestone was Wohler’s building up or chemical synthesis of 
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urea in 1828, urea being the very characteristic waste-product in the 
urine of mammals. This was the breaking down of the blockading wall be- 
tween what goes on in non-living Nature and what goes on in the living 
body. It was also the initial step in that remarkable series of syntheses by 
which the chemist—almost creative—has artifically built up not only 
sugars and alcohols, but amino-acids which have been called the building- 
stones of life, besides such precious substances as thyroxin (the hormone 
of the thyroid gland) and adrenalin (the hormone of the supra-renal 
bodies). Hormones are chemical messengers of great potency which are 
produced in the ductless glands, such as the thyroid and the supra-renal. 
and are distributed by the blood throughout the body. They affect the 
activity of certain parts in a very remarkable way, sometimes accelerating. 
sometimes putting on a brake. They are indispensable to health, for they 
regulate the activities of the body. 

Much physiological progress was due to Claude Bernard (1813-1878) 
who established experimental physiology on a firm foundation ; discov- 
ered that one of the great functions of the liver is to make glycogen 01 
animal starch, an important nutritive reserve ; and distinguished the up- 
building (anabolism) and the down-breaking (katabolism) which alternate 
with one another in the chemical routine (or metabolism) of the body. O 
fundamental importance was his famous book, Phénoménes de la Vi 
communs aux Animaux et aux Végétaux (1878), in which he showed thi 
deep resemblances between Plants and Animals in their main vital pro. 
cesses, except as regards the photosynthesis or up-building of carbon. 
compounds, which goes on in all green leaves. Later on this rapproche 
ment of Plants and Animals was extended to a recognition of the dee] 
similarities, in spite of superficial differences, in the reproductive pro 
cesses in the two sub-kingdoms. Very noteworthy was the clearing uj 
(by Steenstrup and others) of the alternation of generations in variou 
classes of animals, such as zoophytes, and the masterly work of Hof 
meister, who traced the same alternation of generations from Liverwort 
and Mosses to Ferns and Lycopods, and thence to Flowering Plant 
where it is so well concealed. This is a long story, but it may be enoug! 
here to notice that an ordinary asexual Fern-plant produces spores whic! 
develop into minute sexual prothalli. From fertilised egg-cells produce: 
by the prothallus, and fertilised by sperm-cells, there develop the fami 
liar spore-producing fern-plants. 

Much progress was due to August Weismann (1834-1914) who iowa 
out the first coherent theory of heredity. By his demonstration and un 
derstanding of “‘ the continuity of the germ-plasm,”’ he explained, for th 
first time clearly, how like tends to beget like ; he focussed the idea tha 
new departures or variations are due to changes in the germ-cells ; h 
anticipated the modern theory of hereditary “ factors” or “‘ determin 
ants,” now called ‘‘ genes ”? ; and much has followed from his damaging 
if not destructive, criticism of the evidence adduced in support of th 
Lamarckian theory of the transmissibility of individually acquired somati 
modifications. The continuity of the germ-plasm means that when a fer 
tilised egg is developing into an embryo, part of the germinal material 1 
not used in body-making, but remains apart to form the beginning of th 
reproductive organs of the offspring. 
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To Pasteur may be referred the modern recognition of the manifold réle 
of Bacteria and of the fundamental part that enzymes or ferments play in 
vital processes. For there can be no approach to an understanding of the 
activities of living creatures unless we recognise the marvellous power that 
ferments have of accelerating chemical changes. To Bayliss and Starling, 
about 1904, is due the demonstration of the réle of “‘ hormones,” to which 
we referred above. They are the almost magically potent secretions of 
the ductless glands, and they serve as regulative agents in the healthy 
functioning of the body. Diseases like diabetes and cretinism are due to 
disturbances in the working of the hormone-making glands. 

The great pre-Darwinian evolutionists were Erasmus Darwin, 
Buffon and Lamarck—the last the greatest, especially perhaps in his re- 
cognition of Psycho-biosis or the mental aspect of life. For Lamarck had 
a vivid appreciation of the share that an insurgent, wilful, struggling 
organism, full of need or “‘ besoin,”? may have in its own evolution. To 
Charles Darwin and Alfred Russel Wallace the debt of Biology is great 
and manifold ; but their theory of Natural Selection stands out promin- 
ently. That is to say, they discerned the scope and subtlety of the un- 
conscious sifting that is involved in the struggle for existence. 

Epoch-making beyond doubt, though unrecognised in his lifetime, 
was Mendel, who discovered the mode of inheritance which bears his 
mame. Along with Weismann—who was chiefly concerned with germ- 
ells—and Francis Galton—who applied statistical methods—Mendel 
1elped to lay the foundation-stones of the sub-science of Genetics, which 
1¢ based on experiment. 

Very influential has been the discovery of the dual nature of lichens by 
Je Bary (1866) and Schwendener (1868), who showed that these plants 
xpress an intimate partnership of a particular Fungus and a particular 
Alga. This was an important discovery in itself, but it also led on to the 
ecognition of many other forms of symbiosis, as the mutually beneficial 
nternal partnership is called, and of other linkages as well, such as the in- 
eresting external partnership known as commensalism, which is well 
llustrated by the ‘‘ mutualism ” between certain hermit-crabs and certain 
ea-anemones. The idea of inter-relations or linkages in an ever-complexi- 
ying web of life was in the mind of old-fashioned naturalists like Gilbert 
White, and it was central to Charles Darwin’s thinking. 

Among other foundation-stones we may mention the intimate analysis 
f ordinary (mitotic) cell-division, remarkable for the meticulous accuracy 
ith which half of each structure in the parent-cell passes into each 
aughter-cell ; the discovery of the peculiar mode of cell-division known 
§ meiotic, which occurs at the maturation of egg-cells and sperm-cells 
nd is remarkable because the number of the nuclear rods or chromosomes 
s halved for each daughter-cell ; the recognition of these chromosomes 
§ the specialised bearers of the initiatives or “ genes ” of the hereditary 
haracters ; and the deepening of knowledge in regard to what happens 
hen a sperm-cell fertilises an egg-cell. 

Thomas Graham’s study (1861) of osmosis and his disclosure of the 
roperties of matter in a colloidal state has proved of fundamental impor- 
ince in modern physiology ; and we must single out Hardy’s proof, about 
899, that active protoplasm has no microscopically visible framework, 
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but is a fluid system, with not less than 70 per cent. of water, in 
which are suspended innumerable ultra-microscopic mobile particles 
and unmixing droplets, presenting a large sum-total of surface on which 
chemical and physical changes may take place. 

Mention should also be made of the introduction of a new organon in 
biological investigation—namely, statistical methods or biometrics. This 
has yielded valuable results in the skilful hands of Galton and Pearson, 
Weldon and Pearl, and has a promiseful future before it. 

Also fundamental, we may almost say essential, is the critical study, by 
investigators like Lloyd Morgan, of Animal Behaviour at its many levels, 
and the recognition of the réle of ‘“‘ Mind ” as a vera causa in Organic 
Evolution and in the unending Drama of Life from day to day. 


SCIENCE IN MAN’S SERVICE 


Since Man came to his own as a wide-awake intelligence, he has been 
familiar with the idea of utilising expert knowledge as a guide in facing 
practical difficulties. Even in prehistoric days there must have been expert 
lore to which appeal was made. Men took counsel with the elders of the 
tribe, the magicians, the priests, and, later on, with the wise men—who 
correspond to our scientists. In everyday routine it was enough to follow 
tradition and the dictates of common sense; but in face of crises there was 
an appeal to experts or supposed experts. This was the beginning of what 
is increasingly characteristic of modern times—the habit of using science 
as a guide in practical affairs. As a practical policy this habit is in greater 
part modern, though the germ of it is as old as mankind. Thus it seemed 
a new idea that Herbert Spencer promulgated in his epigram : Science is 
for Life, not Life for Science. 

Man, like the rest of creation, often illustrates ‘‘ the principle of least 
action,” as the Earth in its orbit ; that is to say, he prefers to avoid taking 
trouble or thought, he trusts to tradition and to common sense as far as 
they will take him. For science is difficult to understand, and consulting 
the wise man or scientific expert usually involves a fee. Thus men built 
beautiful boats and bridges by rule of thumb, and the old-fashionec 
farmers and breeders succeeded wonderfully well without any agricultura 
chemistry or Mendelian genetics. ““ Wonderfully well,” we say, yet ofter 
very wastefully, often very slowly, and sometimes not at all—being 
hindered or baulked by lack of understanding. Yet for many centuries 
tradition and common sense worked not so badly, especially in regard tc 
the easier practical problems. 

Gradually, however, with increase of population and the quickening o! 
the pace of life, it became necessary to get more coal and iron out of the 
ground, more wheat from the fields, more fish from the sea, beside: 
quickening transport with locomotives and steamships, and shortenins 
distances with great bridges, tunnels and the like. We need not elaborate 
for it is well known that in one field after another novel difficulties had t 
be faced, and an appeal to science became more and more imperative 
Meanwhile, after the Renaissance—say from the classic works of Coper. 
nicus and Vesalius in 1543—the sciences themselves had been growing, a 
the outcome of man’s irresistible inquisitiveness and desire to discove: 
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causes ; and although their main motif was always towards fuller under- 
standing, they became increasingly able and willing to assist, as Bacon put 
it, in the relief of man’s estate. Thus and thus there arose what are some- 
what unhappily called the Applied Sciences, such as Agriculture, Engin- 
eering, Metallurgy, Navigation and so on through a long and lengthening 
list. ‘hey consist of applications of Pure Science to particular practical 
problems or crafts, and it is only in so far as they conform to this descrip- 
tion that they can be called scientific. For they often include masses of 
information which do not rise high above the old empirical lore in which 
all science began. Naturally enough, the sciences that were first appealed 
to were those that had made most progress—the exact sciences of Physics, 
Chemistry, Astronomy, Mechanics and the like. The appeal to Biology 
as a science is quite modern, practically post-Darwinian. 

To this last statement exception may be taken on the ground that 
Medicine has always been appealed to, and Medicine goes back to Hippo- 
crates (born about 470 B.c.), who was of high rank as a scientific thinker. 
But the apparent exception is not a very real one, for the old-established 
custom of sending for the physician when life was menaced was for many 
centuries rather an appeal to an art or to an honourable craft than to 
science as such. No doubt the end of the Dark Ages saw, in the work of 
pioneers like Vesalius (1514-1564), the beginning of the laying or relaying 
of the scientific foundations of medicine, but the idea of medicine as a 
biological science is in the main post-Darwinian. It may indeed be dated 
from Pasteur with his germ-theory of disease, or from Virchow with his 
“ Cellular Pathology.”? We do not wish to over-labour the distinction, but 
the metamorphosis of the Art of Medicine, from a craft to a science, is 
distinctively modern, and the long-standing habit of sending for the 
physician is not much of an exception to our conclusion that man’s appeal 
to Biology is a quite recent development. 


Discovery and Invention 


It has been said that apart from prophets, priests and kings no single 
man ever changed the face of civilisation so much as Newton ; and in any 
case it is agreed by all that he was one of the great initiators, giving man 
<eys which opened practical as well as theoretical doors. His work is a 
300d illustration of the important fact which the history of science proves, 
hat most of the vitally important practical inventions are based on re- 
ondite researches in Pure Science. If we think of such devices as tele- 
staphy, telephoning, broadcasting, the use of rays in medicine and sur- 
ery, the serum treatment of disease, we find that they are based on very 
heoretical researches and discoveries. It we use Bacon’s memorable 
hrases for the twofold function of science as light-bringing (luciferous) 
ind fruit-bearing (fructiferous), we may safely say that the first conditions 
he second, theoretical discovery preceding practical invention. At the 
ame time we are bound to recognise that some urgent practical need or 
ome wave of emotion has often given point and purpose to scientific re- 
earch. Thus although Lister was from his inborn scientific curiosity 
nterested in physiology and in microbes, it was, he tells us, the tragedy 
f the high mortality in the hospital wards that urged him towards his 
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antiseptic methods. Similarly with Pasteur, whose early researches on 
tartrates were as theoretical as his later ones were practical... 

The historical point is that the successes of science in solving practical 
problems gave the public a respect for science as such ; and this accounts 
for the early recognition of the value of chemistry and physics and 
mechanics, and the tardy recognition of biology and psychology. Is there 
a demand for a new drug or dye, a new fuel or explosive, the citizen has 
now learned to look to chemistry ; but the time has hardly come when the 
problems of population or of human inheritance immediately suggest an 
appeal to biology. Is there a question of a difficult bridge to be built or a 
more reliable airship, it would be regarded as extreme folly to experiment 
without the scientific expert ; but the citizen has hardly realised that it is 
almost as absurd to make educational experiments apart from the advice 
, of the psychologist, or environmental and occupational experiments with- 
out consulting the biologist. It comes as a surprise as yet to hear a pro- 
phetic appreciation of what Biology may mean for human life, as when 
Sir Walter Morley Fletcher recently startled the public by saying in 2 
National Broadcast, that *‘ we can find safety and progress only in pro- 
portion as we bring into our methods of statecraft the guidance of 
biological truth.” 


The Appeal to Biology very Modern 


To understand the position to-day we must recognise, as we have said. 
the greater prestige of chemical and physical science as compared wit 
Biology. This is the natural outcome of : (1) The more advanced state of 
the exact sciences, and (2) the many impressive triumphs which have re: 
warded the application of these sciences to the service of man. But since 
Darwin’s day the science of Biology has become more mature and mor 
exact, and it also has some triumphs of practical application ; ¢.g., if 
connexion with Mendelian breeding, the life-history of formidable para: 
sites, the rdle of vitamins in diet and of hormones in health. Thus the eye: 
of many citizens of the world are now beginning to think of Biology as ¢ 
possible light to their feet and lamp to their path. This appeal will becom« 
more insistent in proportion as ordinary men and women turn fron 
traditional and vaguely instinctive promptings to face the facts and t 
demand scientific guidance—biological as well as physical. 


BIOLOGY AND HUMAN LIFE 


Assuming, alas ! with considerable warrant, a critic who smiles at th 
idea of Biology having anything to do with civilisation, let us state thi 
case for our science. How are we to classify the services that Biology ren 
ders to Man ? First, there are the direct contributions which alleviate th 
struggle for existence by increasing the food supply and improving thy 
more elementary amenities of life. Second, there is the assistance tha 
Biology offers : (a) in the conquest of disease ; and (}) in the quest fo: 
positive health. | 

Third, there is the biological counsel which is already available in re 
gard to certain perennial problems of human life, such as those centred it 
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3ex. Fourth, there is the genetic basis of eugenics. Fifth, there is the cul- 
‘ural value of biological study. Sixth, there is the ethical value of Biology 
as a guide in conduct. And seventh, there are the contributions that 
Biology offers to our synoptic (philosophical and religious) outlook on 
the world as a whole. 


I. Biology and the Struggle for Existence 


Though man does not live by bread alone, food is his first need ; and 
Biology can certainly help him to make two blades of grass grow where 
only one grew before. And ail flesh, however carnivorous, is in the long 
run grass. Biologists have discovered the secret of the success of legumin- 
us plants, that they have partner-bacteria in their root-tubercles which 
are somehow able to capture the free nitrogen in the soil-air or soil-water. 
These friendly symbiotic microbes add to the plant’s nutritive reserves 
of nitrogenous carbon-compounds, and if the crop is systematically dug 
n or ploughed in, then poor soil will become good soil, and there will be 
more food for man and beast. In several ways Biology is instructing the 
wriculturist how to reclaim waste places, and if success rewards the pro- 
nising experiments now begun on transforming peat-bogs into crop- 
rowing fields it will be a great day for many a crofter. If the population 
yf the globe goes on increasing at its present rate, with an absolute addition 
yf 12-14 millions every year, a terrible struggle for food is in prospect. 
[ff Biology can increase the food supply—a power which no one doubts— 
here is a greater chance of avoiding a débdcle before the birth-rate is re- 
luced to meet the conditions of existence. Thus at the very outset we see 
10w Biology may contribute to the welfare of civilisation. 

What an advance there is from the wild wheat still growing on Mount 
Hermon to a first-class modern wheat like Marquis, an advance not only 
n number of seeds, but in their nutritive value. Especially of recent 
years there has been a remarkable patience of sifting on the part of ex- 
erimental biologists devoted to wheat and, if we are on the outlook for 
ignificance to mankind, we must remember that Marquis Wheat was 
ertainly one of the factors that won the Great War. 

The methods of the Mendelians make it possible to graft on to a pro- 
ific wheat various other good qualities, such as early ripening or a texture 
hat grinds well and yields attractive flour. Some ten years ago Professor 
-unnett, one of the leading geneticists of Great Britain, said in a 
ecture : 


** Take wheat alone. Biffen’s work has already added hundreds of 
thousands of pounds yearly to the wealth of this country. Howard in 
India has produced a new wheat which is now spreading over the 
Central Provinces and is expected shortly to increase the annual value 
of the crop in that area alone by £7,000,000. The experiment station 
in Ohio is supplying the farmers of that State with a wheat that pro- 
duces on an average an increase of two bushels to the acre on those pre- 
viously grown. With two million acres under this cereal the gain is 
obviously considerable.” 
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Since this was said the improvement of wheats has continued, and the 
magnitude of the biological advance is not fundamentally affected by the 
complex social and economic conditions that have robbed wheat-growers 
in Britain, for instance, of much of their reward, and have made the loaf 
dearer not cheaper. We are not here called on to enter these deep waters. 

What botanical biology has done for wheat—one instance out of many 
—zoological biology has done for many animals. Breeds of poultry have 
been established in which the individual hen may lay two hundred or 
more eggs in the year. In a limited freshwater area it is possible to mul- 
tiply the trout, even by the rough-and-ready method of pitching cart- 
loads of bracken into the water. As we have said elsewhere : ‘‘ Bacteria 
working on the bracken thrive and multiply, they afford food for in- 
fusorians, and they also liberate the stimulants of vegetative growth. The 
replenished hosts of infusorians and Alge are devoured by minute Crus- 
taceans, which afford food for freshwater fishes. Here we have a hint of a 
possible correlation between bracken and breakfast. And while the sceptic 
and patriot may refuse to cast his bread on the waters, who would not cast 
bracken which is conquering all too easily in the struggle for existence 
with much better plants ? ” There would be more chance of checking the 
deplorable ruin of pasture by bracken—a ruin for which a cure is on the 
horizon even as we write—if some use could be found for the fern, and 
what could be better than turning it into trout and thus, eventually, into 
man ! Whether we think of wheat or of trout we see a scientific echo of 
the miracle of multiplying loaves and fishes ; and there is no irreverence in 
recognising this. 

Our thesis is that Biological Science helps to spread man’s table ; and 
there are many ways of doing this besides directly increasing the supply of 
edible plants and animals. Under expert control there may be great in- 
crease of a country’s wealth by the naturalisation of useful plants, like 
fruit-trees at the Cape, and useful animals, like sheep in New Zealand. 
Great things have been done in the way of saving crops and herds from 
formidable parasites and from less insidious enemies. An almost ideal 
utilisation of animals is illustrated by bee-keeping. The honeymakers 
have not been much deteriorated by their masters, however they may have 
suffered from their own servile state. They do not require much artificial 
nurture, and would probably be better with less. They produce a very 
delightful food at a minimum cost to man. There is no reason save slack- 
ness why a country like Britain should not flow with honey. And if the 
critic naturally reminds us of the “‘ Isle of Wight ” disease which has 
ruined so many apiaries from Ventnor to Cape Wrath, the reply is that 
the parasitic mite associated with this malady has been discovered, and 
that ways are being devised for circumventing its ravages. In a score 
of similar cases the dramatic sequence of events has been the same: a 
disease crops up with disastrous results ; the cause of the disease is dis- 
covered by the biologist ; and then there follows either cure or prevention. 
Very dramatic and not less effective is the prevention of some of the scale- 
insect diseases of imported fruit-trees, notably the oranges and lemons of 
California, by also importing the natural insect-enemies of the scale. 
This also is spreading man’s table. 

We do not wish to dwell longer on the contributions made by Biology 
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to the bread-and-butter problem, though these are far-reaching and will 
increase in importance if the world’s population goes on growing at its 
present rapid rate. Before the appearance of notices saying ‘“‘ Standing 
Room Only ”’ there is likely to be a struggle for subsistence too terrible to 
think of, yet it is possible that some momentous bio-chemical discovery 
will alter the whole aspect of the nutritive problem. This might come 
about, for instance, if there is confirmation and extension of Professor 
Baly’s synthesis of sugar and other carbon-compounds by the action of 
light on carbon dioxide and water. This is not our present business, yet 
we must keep in mind the achievements of the almost creative chemists, 
even to the artificial synthesis of the amino-acids which have been called 
the building-stones of living matter. Nor should we forget how waterfalls 
are now used to produce great discharges of electricity which capture 
some of the free nitrogen of the air, binding it into ammonium nitrite or 
the like—the basis of “‘ fertilisers ’’ which increase the yield of wheat. 
So, in a way, science makes bread out of the thin air. This, then, is our 
first point, that Biology spreads man’s table. 


II. Biology in Relation to Health and Disease 


It was a momentous event in civilisation when Pasteur demonstrated 
the microbic nature of many diseases. We can hardly realise the change in 
the entire outlook, not only of medical experts, but of ordinary citizens 
when it was clearly seen that disease is no mysterious power suddenly 
emerging out of darkness and clutching man by the throat, but is in many 
cases due to the invasion of the body by a microbe—a microscopic living 
creature that can be contended with and often conquered. Discovery of 
causes was followed by discovery of cures, and then there arose a system 
of Preventive Medicine which vindicated man’s natural love of light, 
fresh air and cleanliness, and showed in prosaic detail how infection 
might be in many cases avoided. There followed a recognition that some 
very important diseases, such as. malaria and sleeping sickness, were 
caused not by Bacteria, which are generally regarded as of the nature of 
single-celled plants, but by Protozoa, that is to say, by intruding micro- 
scopic animals which destroy or poison the living cells of the body. And as 
an invaluable contribution of Natural History to Medicine there has arisen 
a fascinating department of ecology which deals with the carriers of the 
disease-microbes and of the larger parasites. Thus, as everyone knows, 
various kinds of mosquitoes carry the various malaria-organisms, and 
the tsetse flies are the disseminators of sleeping sickness. With a deep- 
ening knowledge of the habits of these carriers or disseminators, and of 
the life-history of the intruders or parasites themselves, there is arising an 
increasing body of knowledge leading to methods of sure prevention 
which are even more hopeful than the achievement of cures. With bio- 
logical science behind him, man is conquering one disease after another. 

Hookworm disease, or ankylostomiasis, is the cause of one of the 
heaviest mundane clouds that have ever rested on the human race, pro- 
jucing in many warm countries the “ tropical depression ”? which tra- 
yellers, missionaries and employers of labour have often deplored. It is 
lue to several kinds of threadworm (species of Ankylostomum and 
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Necator) that pass as larve through cracks in the skin of bare feet, and 
burrowing in the body, fix themselves in the wall of the food-canal. They 
grip firmly by means of hooks beside their mouth and draw blood from 
the lining membrane. The results are bloodlessness or anemia, weakness, 
emaciation, melancholy, lassitude, despair and death. The disease, for so 
many years a mystery, is now well understood ; the intruding hookworms 
can be readily expelled from the food-canal by doses of carbon-tetra- 
chloride, and further infection can be prevented by theoretically simple 
sanitary measures, which keep the soil around the village from being 
diffusely infected with the young stages of the hookworm. Thanks to 
medical efforts, especially those of the Rockefeller Institute campaign, the 
incidence of hookworm disease has been checked over vast areas and has 
been in some places reduced from 25 to 2 per cent. of the population. 
With patience and goodwill the heavy cloud will disappear ; our present 
point is that the preventive measures are based on a deepening of bio- 
logical knowledge. 

Human progress is mainly due to positive ameliorations—physical, 
organic and social ; but it is no small gain when handicaps are removed, 
and the heaviest of all handicaps is disease. So let us take another instance 
of Biology to the rescue. In various warm countries, such as Egypt and 
Japan, a painful and serious disease known as “ bilharziasis ” is rife. 
Every third child born in Cairo becomes infected with bilharziasis and in 
some places every third adult has the disease, which is due to various 
species of a very peculiar worm (Schistosomum) in the order of Trema- 
todes, to which the liver-fluke of sheep also belongs. The microscopic 
larve, like transparent forked threads, enter man through cracks or 
abrasions on the skin, and occasionally on the lips and lining of the 
mouth. Passing through the body, many of them take up their abode in 
the bloodvessels of the small intestine and in the region of the kidneys 
and bladder. This varies with the different species of Schistosomum. 
They produce minute hard-shelled eggs, each with a lateral or terminal 
spine (according to the species), and the pressure of the multitudinous 
sharp spines on the walls of the bloodvessels causes great pain. The minute 
eggs are passed out from the kidneys or the food canal, according to the 
species ; and, unless precautions are taken, they may readily find their 
way into water-pools. There they hatch into microscopic larve, which 
enter various species of water-snail such as Planorbis and Isidora, and 
there continue their development somewhat in the same way as the 
young stages of the liver-fluke develop inside the little water-snail, 
Limnzus. From the water-snail there emerge other more advanced larval 
stages, minute, threadlike and free-swimming, called cercariz, and these 
bore into the skin of children who paddle or bathe in the water, or into the 
hands of washerwomen, gardeners and the like. Apart from man, their 
host is some aquatic mammal such as a water-vole. The life-history which 
we have just outlined was elucidated by Major Leiper during the War, 
when bilharziasis often occurred among our soldiers in Egypt, and his 
biological investigation threw immediate light on prevention. Contami- 
nation of water-pools may be prevented ; children may be forbidden to 
bathe there; water-snails may be collected; snail-eating birds may 
be encouraged ; the aquatic plants that the snails browse on may be 
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jestroyed ; the larve on watercress and the like are killed by dissolving 
‘abloids of sulphate of soda, and they die in thirty-six hours in water that 
is kept quite still. In these and other ways Biology has shown man how to 
sonquer a serious disease, a handicap to progress. 


III. Biology and Life’s Difficulties 


There are many indications to-day that we are at the beginning of a new 
sra—the era of biological control, when for the first time on a large scale 
nankind is turning to the life-sciences (in addition to Medicine), and 
saying : “‘ Show us what you can do for us in the way of betterment.” 
sporadically in recent years Biology has been consulted by physicians, 
sducationists, practical men, and even statesmen; there are signs, we 
hink, that it is soon going to be appealed to more generally by educated 
lumanity, seeking life more abundantly. Let us illustrate our meaning. 

In civilised society—and that is no modern affair—there is a sorry 
requency of sex-pathology, taking many forms. What should be the 
inest expression of our life is too often ugly and besmirched. Often what 
hould be highest happiness becomes an obsession or repression, the 
ource of unhappiness, it may even be of disaster—physical, mental and 
noral. In place of the old tribal instructions and initiations, though these 
ad their morbidities, too, there has been for centuries a taboo of the 
ubject except in salacious form, and adolescence is allowed to steal in on 
ife like a thief in the night. 

But.what can Biology do to help ? It can present the normal facts of sex 
n impersonal and scientific form. It can give to much that is puzzling an 
ntelligible interpretation ; for instance, by explaining the réle of the sex 
lormones. These hormones or internal secretions, as we have already 
xplained, are potent chemical messengers which are produced in ductless 
landular tissue and are distributed by the blood throughout the body, 
xciting, or sometimes hindering, activity in particular structures. The 
ex-hormones from ductless glandular tissue associated with the repro- 
luctive organs are produced very markedly at adolescence, and evoke 
hanges in body and mind which were mysteries till the réle of these 
hemical messengers was discovered. Biology can also trace with great 
dvantage the evolution of sex through the animal kingdom and show 
ow the path of progressive evolution has been one on which a primarily 
hysiological urge becomes an esthetic attraction, and rises from fondness 
y psychical refinement to lasting love. It can also show how self-indul- 
ence is apt to lead to tyrannous habits and even to nervous deteriorations ; 
nd so on and so forth. 

This is but a single illustration, for in many directions Biology is now 
lature enough to give man definite counsel, not to replace, but to supple- 
2ent the older controls of an ethical, traditional and religious character. 
iology can advise as to habit-forming, diet, stimulants, improved 
Nvironment, sleep, play, population and the culture of existence in 
eneral. When its advice is widely asked and taken a new era will have 
awned. 


‘For a fuller treatment of this subject, see the Article on Sex, p. 283. 
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IV. The Cultural Value of Biology 


The utilitarian value of Biology is being increasingly recognised, but 
can the same be said for its educative or cultural réle ? As a recreation the 
old-fashioned Natural History, now rising into Ecology (the science of 
habits, habitats and inter-relations), may perhaps be holding its own; 
but there are at present few enthusiasts for the educational value of the 
biological sciences. This is partly because these do not afford that 
resoluteness of discipline to be found in the study of the exacter sciences, 
like mathematics, chemistry and physics. But another reason, we fear, is 
that we live in a dominatingly mechanical age, and “‘ as is the world on 
the banks, so is the mind of man.” The fact is that man needs biological 
culture more than ever before. 


(a) To the biological sciences we owe many mental pictures that are 
treasures. The Natural History and Botanical picture- gallery is full of 
masterpieces, such as the world of the great oceanic abysses, or the woods 
of the Yosemite valley. 


(6) The study of Animate Nature is an esthetic education. Everywhere 
there is beauty—of form, of colouring, or of movement ; easy beauty of 
bird and tree, difficult beauty of serpent and sea-wrack ; conspicuous 
beauty like the peacock’s tail, hidden beauty such as the internal zoned 
architecture of a sea-urchin’s spine. And while science is in itself quite 
unemotional, it feeds the zsthetic sense, and the more we know of the 
biological aspect of withering leaves, the more we enjoy the autumna. 
woods. 


(c) The biological sciences open our eyes to the Drama of Life, and 
excite an ever-increasing interest in things that angels might desire tc 
look into—life-histories, linkages, endeavours, subtleties, comedies. 
tragedies, anticipations. Animate Nature is an inexhaustible well of 
surprises, which make for the enrichment and enhancement of man’s life 
It is not that they are curiosities of Natural History, quaint pieces o! 
information ; it is rather that they give us glimpses into the heart of things 
They suggest Walt Whitman’s exclamation : “‘ Prais’d be the fathomles: 
universe, for life and joy, for objects and knowledge curious.” 


(d) There is an incalculable cultural value in the great facts and ideas 0: 
Biology—the ascent of life, the pulse of evolution, the web of inter- 
relations, the ceaseless circulation of matter, the development of thx 
embryo, the trajectory of each life-history, the long inclined plane o 
animal behaviour, rising to remarkable freedom of mind in man. 


(e) As a fifth contribution to Culture may be ranked the array o; 
brain-stretching problems which biological study provides. It is not tc 
be compared with mathematics for intellectual gymnastics, yet Animate 
Nature is a “‘ Euclid” by itself, tending to develop sound judgment 
Who can tell us why a cell divides into two, what the fertilisation of th 
egg-cell really means, how embryonic differentiation comes about, or thi 
true inwardness of sex ? Biology bristles with unsolved problems ; 5 the 
realm of organisms is full of marks of interrogation. 


(f) Finally, it must be recognised that sojourning with living creature: 
in Nature brings home to us the deep impressions of growing, multiplyins 
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and developing, of varying, inheriting and sifting. These form indispens- 
able parts of a well-educated man’s mental furnishing, and they cannot 
be replaced by anything else. The fact is that life-lore is essential if our 
life is not to be impoverished. No doubt many able-minded men and 
women have got on well without knowing any Biology, but how much 
more they might have been with it ! 


V. Biology as a Foundation for Eugenics 


Those who cherish ambitions for mankind are unanimous in including 
healthfulness of race—healthfulness in the widest sense, meaning clear- 
neadedness and goodwill as well as sound physique. The ideal means much 
more than a reduction of disease, though that always counts for much ; it 
implies positive health, expressing itself in vigour, resisting power, 
initiative and joy. No one can look around to-day and remain com- 
placent : so many are diseased in body and mind ; so many are victims of 
their appetites ; so many live at a low level of healthfulness, with no more 
than sub-health ; and so many show little trace of beauty or of happiness. 
The endeavours to raise the standard of racial fitness in our civilised 
communities are called eugenic, in opposition to dysgenic tendencies 
which make towards the deterioration of the human breed. Our present 
oint is that the foundation of sound eugenics must be sound Biology. 

It is not suggested that all man’s troubles are due to causes which 
nore Biology would remedy, for some are in part due to evils inherent in 
he social system that enmeshes us; others are due to deficiencies in 
magination, kin-sympathy, and goodwill ; others are due to our liking for 
ower pleasures and for lines of least action ; and others again to our mis- 
cducation, often including a dismal ignorance of the history of our race. 
it would be a fallacious “‘ biologism,”’ akin to a fallacious “‘ materialism,” 
0 think that applied genetics alone will save us in our sea of troubles. 
[here must be eupsychics, and much more, as well as eugenics. 

Here at once we see the eugenic value of Biology, since the biologist is 
ways seeing the three sides of his prism :—Organism, Function 
nd Environment ; the Living Being, its Doings, and its Surroundings. 
These obviously correspond to the three chief concepts or co-ordinates of 
he sociologist : Folk, Work and Place—Le Play’s Famille, Travail, Lieu. 
gut, even more than the sociologist, the biologist is habituated to consider- 
hg every problem in these three indissoluble aspects, and is therefore 
aved from the fallacy of thinking that secure progress can be made by 
vorking along one line only. There must be Eutopias and Eutechnics if 
jugenics is to have much chance. 

Similarly, the biologist, more than any other investigator, is familiar 
vith the idea of the Unity of the Organism, not merely as an orchestral 
larmony, ““many members in one body,” but as, in its higher expres- 
ions, alternately BODY-mind and MIND-body. Thus the biological eugenist 
vill never forget the necessity of Eupsychics ; his ideal is mens sana in 
orpore sano. 

One of the oldest ambitions in the world is to have a fine family, and 
ugenics is the modern scientific expression of this ambition, which has 
ecome in modern times sadly more difficult of fulfilment. There has 
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been, for too long among too many people, a disregard of the need for 
persistently selecting towards health, and for avoiding as far as may bea 
sowing of tares along with wheat. It comes to this, that Biology is needed 
as a broad foundation for eugenics ; we require not merely a deeper know- 
ledge of heredity, of the influence of environment, of the réle of nurture in 
general, but a deeper insight into the subtle ways in which Animate 
Nature has wrought out its exuberance of evolving life. 


VI, Ethical Value of Biology 


To envisage the ascent of life is to discover a solemnly long series of 
experiments with life—a book in which man may find guidance. Not 
indeed clearer or better guidance than he can find elsewhere, as in the 
history of his race, yet if he reads aright a light to his feet and a lamp te 
his path. Thus there is the great ethical lesson of the struggle for existence, 
that things of value require to be struggled for. It is easy to make toc 
much of the cruder forms of the struggle for existence; of Nature red ir 
tooth and claw with rapine, of the Hobbesian warfare—each for himsel 
and extinction take the hindmost; but more accurate Biology discloses 
not only the large proportion of time and energy involved in parental caré¢ 
and mutual aid among kindred, but the great rewards that have gone tc 
those animals that show other-regarding endeavours and what amounts 
to self-subordination. In the success of birds and mammals we see what 
has been called ‘‘ a materialised ethical process ” ; for such activities a: 
are illustrated by the long-tailed tit’s gathering of 2,379 feathers to quilt 
its nest, or by the prolonged nurture, protection, and education which the 
mother-otter gives her cubs, have Survival Value just as much as thos¢ 
which are seen when the golden eagle lifts the grouse, or the tiger launches 
itself on the young deer. There was genuine insight in giving to ths 
highest class of animals—to which man is affiliated—the name o: 
mammals, so obviously suggestive of mothering. 

It is not suggested that animals are ethical agents, for there is n¢ 
warrant for crediting them with general ideas, but the point is that there 
has been a long evolution of the incipient virtues, the raw materials 0: 
good conduct, such as courage, affection, control and sympathy ; anc 
many animals are morally admirable, along certain lines at least. Bu 
‘besides the occurrence of the primary virtues among animals, we mus 
recognise that they have been rewarded in the course of Organic Evolutior 
with survival and with success. There is an evolution of ethics, but ther 
is also an ethics of evolution. 

No doubt there are seamy sides in Animate Nature, such as parasitism 
and lurid warnings, such as may be seen without a microscope in the servil 
state of ants and bees, and with one, if we inquire into the fatigue. 
degeneration of the brain of the short-lived worker-bee ; yet on the whol 
it must be allowed that Animate Nature is condemnatory of the unli 
lamp and the ungirt loin. There are some difficult cases, but Animate 
Nature is almost always for health, unless man interferes with the condi: 
tions of life, as in domestication and cultivation. It is easy enough fo: 
anyone so inclined to travesty our thesis, and to say that the very best t 
be found in Animate Nature is a pageant of lusty animals ; but that is no 
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scurate. The higher creatures are psycho-biological beings, as we our- 
ives are ; and proud man has often much to learn from the courting of 
inds. Moreover everyone who has reflected knows that our degree of 
salthfulness from day to day is often a subtle and rigorous criterion of 
ir morals ; and Animate Nature is almost all for health. 


VII. Biology and Philosophy 


Our last question is the most difficult : How does Biology affect man’s 
moptic (philosophical and religious) outlook on the world as a whole ? 
here are many uncertainties in biological science, especially as regards 
innermost secret of that kind of activity that we call life ; the correla- 
mn or regulatedness that makes the organism a “‘ whole”; the true 
wardness of sex, of development and of variability ; and the perennial 
oblem of the relation between the mental and the bodily aspects of the 
ganism—the psycho-biological and the bio-psychological. But there 
e great certainties as well. Thus (a) There is general agreement that in 
me way or other organisms transcend mechanisms; there is an auton- 
ny of Biology. Again (6) In some way.or other the living creature is 
ly intelligible as a historic being ; that is to say, in Clifford’s words :— 


“It is the peculiarity of living things not merely that they change 
under the influence of surrounding circumstances, but that any change 
that takes place in them is not lost, but retained, and, as it were, built 
into the organism to serve as the foundation for future actions.” 


Ving implies both individual and racial enregistrations; and these are 
ftainties, though it is not easy in either case to explain how the engrain- 
g is effected. 

(c) It is also characteristic of organisms that each is affiliated to the 
st and normally parental to the future. In other words, living creatures 
ve to be thought of as links in a hereditary chain, for heredity is the 
lation of genetic continuity between successive generations. Ever 
esent is the child of the past and the parent of the future. This is, of 
urse, an old idea; but it has become more incisive since Galton and 
eismann disclosed the fact of the continuity of the germ-plasm—that 
dividuals are, as it were, the deciduous pendants of an undying lineage 
germ-cells. The parent organism, especially the mother, is obviously 
¢ producer of the offspring ; yet, as Galton said, it is almost truer to say 
at the parent is the trustee of the germ-cells, which will eventually 
velop into offspring. As Weismann put it :— 


*“In each development, a portion of the specific germ-plasm con- 
tained in the parent egg-cell is not used up in the construction of the 
body of the offspring, but is reserved unchanged for the formation of 
the germ-cells of the following generation.”’ 


a deeper way than even Darwin recognised, there is a hereditary 
wtinuity of generations. The modern biologist thinks of the organism 
a living link between past and future. 
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(d) Another fundamental idea in the modern biological view is tha 
the organism must always be thought of as functioning in particula 
surroundings which, in turn, condition it and react upon it for goo 
and ill. The three sides of the prism of life are, as we have already said 
Organism, function and environment ; but at times we must read then 
the other way round and give the capital letter to the environment o 
system of surrounding influences—Environment, function, organism 
These are the three co-ordinates of Biology, inseparable except in scien 
tific analysis. Since the everyday functions, say, of irritability and con 
tractility, nutrition and respiration, are wrapped up with the very ide 
of organism, which becomes an empty name without its functions, it ma 
be clearer to use the word ‘“‘ functionings’’ to denote the organism’ 
actions on its environment. Thus the three sides of the biological prisr 
are Organisms, Functionings and Environments, corresponding to th 
sociological co-ordinates : Folk, Work and Place, in terms of whic 
every sociological fact must be considered. As Professor Patrick Gedde 
has put it, living is a moving equilibrium between O-—>f->e and E-> 
—>o; and similarly for the social life of mankind, Fk->w->pi an 


PL->w->fk. Or in ratio form : a = and os and the biological rati 


is, as it were, parallel with the sbaologieals 

But (e) the relation of an organism to the past is more than that betwee 
offspring and parents, descendants and near ancestors: it is a racié 
relation to an older, usually more generalised, stock. A modern hors 
has an immediate pedigree, but it is also a descendant of remote ancesto1 
with three or four digits, instead of the single finger or toe which the mod 
ern type bears on each limb. Just as all our modern breeds of domesti 
cated pigeon are known to have been derived under man’s care fror 
the wild rock dove, Columba livia, so the thousands of wild birds are a 
traceable to some ancestral extinct bird more than hinted at in the fir: 
avian fossil, Archzeopteryx, whose structure proclaims that it, in turr 
was derived from a stock of extinct reptiles. Every organism is an ant 
quity with a long pedigree, leading back to simpler or more generalise 
ancestors, except in cases where evolution has been retrogressive ¢ 
degenerative, as in the case of parasitic and easy-going types, whos 
ancestors were Jess simple. Moreover, we must think of organisms as n« 
merely outcomes of evolution, but as themselves, in many cases, evolvin 
here and now. Variations are still emerging ; selection is still in operation 
new adaptations and even new species are still arising for better or fe 
worse. The biologist is always saying to himself, in Hegel’s words 
‘** Becoming, Being, and Having Been.” 

There can be no synoptic or philosophical view of the world whic 
does not include living creatures as part of the picture, and our first poit 
is that these must be thought of as (a) Transcending mechanism; ( 
Enregistering experience ; (c) Affiliated to their immediate progenitors 
(d) Functioning in particular environments; and (e) Evolved fro: 
simpler ancestors and in many cases evolving still. 


But while it is of great importance to realise these five characteristi 
of living organisms, they do not exhaust the richness of reality. 4 
Robert Louis Stevenson said, “‘ Science writes of the world as if wit 
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he cold finger of a starfish ; it is all true, but what is it when compared 
vith the reality of which it discourses ? ” 

Living beings are always in flux, always breaking down and always 
seing built up again. Their essential constituents are proteins and other 
‘arbon-compounds, always being burned or oxidised, and yet the unities 
we call organisms have their fit symbol in the burning bush of old, for 
hey are not consumed for many a day. Throughout the world of life 
here are similar living stones and mortar—protoplasm, the physical basis 
yf life ; but while this makes the whole of Animate Nature kin, the com- 
jlementary fact is specificity, for each species or definable kind is itself 
nd no other. Each has some particular protein, different even in 
yearly related species, such as fox and wolf, horse and ass. This indivi- 
luality or idiosyncrasy is one of the marked differences between living 
rganisms and non-living things. ‘Thus we have a first triad of qualities : 
yersistence amid change, ceaseless down-breaking and up-building of 
olloidal protoplasm, and specificity of proteins for each particular form 
f life. Colloidal means that the material in question, whether living or 
lot living, consists of innumerable ultra-microscopic particles or unmix- 
ng droplets suspended in a fluid ; and its importance is partly because 
f the multitudinousness of the minute surfaces, on which physical 
nd chemical changes may take place. A drop of protoplasm may be com- 
yared to an archipelago of many islands on whose multitudinous coast- 
ines there is great opportunity for fishing and trading ! 

A second triad of qualities characteristic of living beings may be 
ummed up in three words—growth, multiplication and development. 
iverywhere in the world of life we see growth, usually accomplished by 
he division of cells ; and it differs from the accretion-growth of crystals 
n being from the inside outwards, and because the material used is in 
nost cases very different from that composing the organism. The grass 
rows at the expense of air and water and the salts of the soil ; the foal 
tows at the expense of the grass. But a crystal cannot grow except 
rom a solution of the same kind of material, or occasionally from a 
ifferent kind of material that has the same crystalline form. 

It is normal for a full-grown organism to multiply, and in most animals 
his occurs when a definite size, the limit of growth, is reached. In ways 
hat vary from type to type, the plant or animal becomes a parent ; and 
oon there is-a succession of generations. In the non-living world there 
3 no counterpart to multiplication unless we point to a nebula giving 
ise to a double star, or to a molecule dividing into two molecules, or to 
radio-active substance giving off helium particles—and these are rather 
ar-fetched analogies. 

Not less familiar, and not less striking when one begins to think about 
, Is the process of development, wherein a detached portion of the 
dult, or a liberated germ-cell, proceeds to reproduce an entire organism. 
Jut of the apparent simplicity of the egg-cell there develops the obvious 
omplexity of a young creature ; from a clear drop on the top of the 
olk of a hen’s egg there develops a chick. From a fragment of a begonia 
saf there develops an entire plant—flower and all. The latent becomes 
atent, the apparently homogeneous becomes the obviously hetero- 
eneous, the invisible becomes visible. Such is development. 
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The third triad includes two characteristics to which we have alread 
referred—the enregistering of the past in the present, in such a wa 
that the future is affected (Bergson’s durée), and the power of evolving 
giving rise to something new under the sun—but also a third feature 
the power of effective response, of purposive (rising to purposeful 
behaviour. In animals especially, where mind begins to be emancipatec 
this quality of endeavour stands out clearly ; but all through the worl 
of life there is purposive agency. Here the symbol of the organism is na 
the burning bush but the bent bow. 

Our point, then, is that living creatures, which must be included in ou 
philosophical picture of the world, show an integration of qualities. Th 
first triad includes :— 


1. Persistence amid incessant change 5 
2. The down-breaking and up-building of colloidal pre an 
3. Specificity. 


The second triad includes :— 


4. Growth ; 
5. Multiplication ; and 
6. Development. 


The third triad includes :— 


7. Enregistration ; 
8. Purposive behaviour ; and 
9. Evolvability. 


An appreciation of these nine characteristics will certainly save us fror 
an easy-going or a commonplace view of organisms, yet the total impre: 
sion is too cold and academic. Let us seek, therefore, to envisage th 
wonder of life more vividly. 


THE WONDER OF LIFE 


(I) We are impressed by the abundance of power in the universe, fro! 
the movements and internal activities of the heavenly bodies down 1 
the fierce little world within the complex atom, and between thes 
extremes of the infinitely great and the infinitely little are the powers « 
life—the power of winding up the living clock almost as fast as it rur 
down, the power of an open-sea fish, whose muscles are more efficier 
as energy-transformers than are the engines of the Mauretania, tt 
power of an eagle in the air, far surpassing any flying machine ; an 
life’s power of multiplying itself so that in a few hours an invisib 
microbe may become a fatal million. Most of the physical and chemic 
non-living clocks in our cool corner of the world, such as a fragment « 
radium with its extraordinary output of energy, are running down ; bi 
every living organism succeeds in winding itself up for days or for years ¢ 
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or stretching cycles of years. From hour to hour it ripes and ripes, long 
yostponing the evil day when at length it begins to rot and rot, as Shakes- 
yeare put it. A great river rushing down to the sea, carving its bed and 
jriving many mills, is a fine example of power, but the otter in the 
iver is finer, for it commands its course. Life is a stream that seems 
ften to flow uphill ; its power is insurgent. As Goethe said, animals seem 
very Often to be attempting the impossible and achieving it. The water- 
pider, though belonging to a thoroughly terrestrial stock and breathing 
iry air, just as we do, has chosen to spin a web in the moorland pool. 
[he migratory birds annihilate distance and know no winter in their 
rear. The bat is a true mammal, yet it has learned to fly. Living creatures 
re marked by extraordinary insurgence, and that is a characteristic part 
f the picture. 


(II) The fact of multitudinous life, we are urging, has to be included 
n our synoptic picture of the universe, just as we must take account of 
he numbers and the immensities of the stars. As Spenser said in The 
faerie Queene : 


** For much more eathe to tell the starres on hy, albe they endlesse 
seem in estimation, than to recount the sea’s posterity ; so fertile be 
the floods in generation, so huge their numbers and so numberlesse 
their nation.” 


ust as the modern astronomer, becoming philosophical, tells us that 
he heavens declare themselves as the thought of a Supreme Mind, 
ranscendently mathematical, so a naturalist, familiar with the multi- 
udinous variety of living creatures, is often given to think of a Supreme 
Aind, transcendently artistic, and loving life for its own sake. We see 
he world-floor, the great studio of Animate Nature, strewn with sketches, 
ach a little masterpiece. So Tennyson turned away from peering into 
he crowded life of the brook, with the exclamation : ‘‘ What an imagi- 
ation God has!” In any case one gets the impression of endless 
sources in the creative evolution of individualities. 

Over two thousand years ago Aristotle knew about five hundred 
ifferent kinds of animals, and now the list of the named and known, still 
ar from complete, includes twenty-five thousand Vertebrates, and a 
uarter of a million (some zoologists estimate twice as many) Inverte- 
rates. 

What prodigality of unique species, for each is itself and no other. 
is St. Paul said: 


** All flesh is not the same flesh, but there is one kind of flesh of 
men, another flesh of beasts, another of fishes and another of birds.” 


Mne can often identify a bird from a single feather that it drops from its 
ings ; one can often tell a fish from a few scales. Everywhere there is 
becificity. 

(IIT) Another feature is intricacy, for everyone knows that he is fear- 
illy and wonderfully made. Our body is built up of millions, billions, 
‘illions of cells or unit corpuscles of living matter. The average man has 
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twenty-five billions of oxygen-capturing red blood corpuscles, which if 
spread out would occupy a surface of 3,300 square yards. Even more 
significant is the fact that he has in the cerebral cortex of his brain, the 
home of the higher intellectual activities, over nine thousand millions of 
nerve-cells, that is to say, more than five times the present population of 


the globe—surely more than the said brain of the average man as yet . 


makes use of ! And our impression of intricacy grows when we realise 
that these neurons are connected to one another by branching processes 
or dendrites which make multitudinous inter-linkages possible. 

And again each cell is a microcosm, for within the colloidal contents or 
cytoplasm (in part consisting of true living matter or protoplasm) there 
floats a kernel or nucleus which contains forty-seven (in woman forty- 
eight) rodlets or chromosomes, each with a bead-like arrangement of 
smaller microsomes, and so on till we reach the invisible (yet not un- 
measurable) “‘ genes” or hereditary ‘‘ factors ”—the initiatives of the 
various distinctive ‘‘ unit-characters”’ of the body. We see that the 
nucleus of the cell is a little world in itself, and the cell may also include 
centrosomes, mitochondria, chromidia and so forth, with untold com- 
plexities of interaction. And a remarkable fact is that when a typical 
growing cell divides, there is a meticulous halving of everything— 
chromosomes, centrosome, mitochondria—everything. By a complicated 
sequence of manceuvres in all ordinary cells of plants and of animals, it 
comes about that each daughter-cell is a replica of the parent-cell. 


(IV) Also to be taken account of is the world-wide adaptiveness of 
living creatures. Every complex organism is a bundle of fitnesses. Some 
are no doubt more striking than others ; thus, as a great biologist once 
said, if one takes away all the adaptations from a whale, what is there 
left ? In fact, wherever there is intricacy of structure or subtlety of 
function in plant or animal, adaptations abound ; and while we can no 
longer agree with Paley in directly arguing from these to a Divine 
Artificer, we cannot ignore one of the largest facts of life, that living 
creatures are adaptive through and through. The creative institution of 
the Order of Nature was evidently such that more and more perfectly 
adapted organisms have emerged in the course of evolution. 


(V) Apart from parasites, which often establish a modus vivendi with © 


their host, there is very little trace of disease in Wild Nature, though it 
may become rife when man interferes, with a grasp more greedy than 
skilful. And what strikes the trained observer as characteristic of Wild 
Nature is more than the rarity of constitutional, functional or environ- 
mental disease ; there is an exuberance of positive health. No doubt there 
are parasites, living a drifting life of ease ; degenerates that have settled 
down into easy-going sedentariness ; and retrogrades that have, for 
various reasons, lapsed from the level reached by their ancestors ; but 
these are exceptional. What is characteristic of Wild Nature is the lit 
lamp and the girt loin, the vigour of positive health. 

And if disease be defined as disintegrative disturbance of the well- 
balanced metabolism or chemical routine of the body, we can understand 
why it should be so often associated in mankind with ugliness, whereas 
harmonious orderliness of life makes for beauty. Some animals fail to 
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please our zesthetic sense, which is often over-conventionalised, and thus 
we invent popular names like “ devil-fish ” and technical names like 
Moloch horridus, but the artist is delighted with both these creatures. 

Grotesque they may be, but not ugly. Just as with pictures, so among 
organisms there is difficult as well as easy beauty. Thus anyone can 
er the peacock’s tail: it needs a Ruskin to perceive the sinister 
equty of the snake. Not only is organic beauty an expression of orderly 
bind integrative vital processes, it often bears the marks of the animal’s 

strenuous, graceful and eurhythmic movements ; and sometimes we may 
go the length of saying that beautiful features are, as the poet discerned, 

eo from within,” especially when there is a strong emotional life, 
sin birds. But the point is the pervasiveness of beauty among living 
$ eatures. It is part of the picture, as real as metabolism. Surely Lotze 
was right, that it is of high value to look upon beauty not as a stranger 
in the world, nor as a casual aspect of certain phenomena, but as the 
“fortunate revelation of that principle which permeates all reality with 
its living activity.” 

4 (VI) Not much can be said in regard to the mental aspect of the life 
of the lower animals, and still less when we turn to plants ; and yet it is 
impossible, we think, to do anything like justice to the behaviour of 
higher animals without crediting them with minds that count. It is not 
a question of our being generous or parsimonious, the point is whether 
we can give an adequate description of the higher reaches of animal life 
on apsychic lines. Excepting the extreme behaviourists, science agrees 
with common sense in declaring this impossible. There are animal 
‘minds ? that count for something ; and we cannot make sense of what 
we see unless we credit the animal with an inner subjective life of feeling, 
maging and purposing—analogous to our own. And just as we watch 
every day the development of mind in the individual child, from the 
simplest and vaguest expressions of infancy to the epiphany of lively 
intelligence, joyous emotion and eager will, so looking at racial evolution 
we must search among the lower animals for the early stirrings of mind. 
lhe biologist is not likely to forget Spinoza’s warning, that we must not 
b€ too quick to decide what the body, as body, may not do ; but there is 
a growing array of facts, such as the modern study of the Anthropoid 
Apes, pointing in the direction of more Psycho-biology, as well as 
hore Bio-psychology. In other words, the biologist is finding it necessary 
0 study the higher animal as a MIND-body and as a BoDy-mind alternately. 
No One wishes to over-emphasise the psychical aspect of the lower 
nimals or of plants, since it is obviously difficult to give content to the 
Oncept at these low levels ; but if there is continuity in organic evolution 
we must expect to find ine dim analogues of mind even in the Protozoa. 
“Mind ” or “ sentience ” is probably conterminous with life itself. 


’ (VII) The crowning wonder of life, giving significance to the whole 
e, is the fact of Organic Evolution. We have already mentioned 
7 Olvability as one of the nine characteristics of organisms, but we must 
10t lose the drama in the doctrine. It is not merely that birds evolved 
70m reptiles, these from amphibians, and these from fishes ; the concept 
%t Organic Evolution is much more than a system of pedigrees. We must 
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have some vision of the succession of achievements, such as the firs 
body, the first sex, the first limbs, the first brain. What acquisitions ar 
suggested by the words—blood, eye, voice, “‘ warm-blooded,” vivi 
parous ? We must have some picture of the gradual peopling of the wide 
wide world by plants and animals ; of the repeated colonisations of th 
dry land, and the far-reaching consequences of each ; and of the insurger 
possession of every niche of opportunity. We must imagine the change 
of the world stage in successive geological periods, and how these, nc 
least those of climate, involved new motives in the drama and new pitfall 
as well. There has been an evolution of sieves as well as of material t 
be sifted. Nor can we afford to ignore the gradual weaving of the we 
of life, the linking of living creatures together in subtle interrelation: 
This is characteristic of life, that it forms a systema nature, which serve 
as a subtle sieve for new departures or variations, and also tends to lesse 
the risk of retrogression. Animate Nature is a fabric, with a changin 
pattern ; and man insists on sharing in the weaving. } 

To sum up: our argument is that the picture of organisms that mu: 
form part of our synoptic or philosophical view, should include som 
appreciation of the power of life, the multitudinousness of specific ind: 
vidualities, the astounding intricacy, the pervading fitness, the practic: 
omnipresence of beauty, the interactions of mind and body, and tk 
dramatic character of Organic Evolution. | 


DESCRIPTIVE NATURALISM 


The biologist seeks to describe, as simply and tersely as possibl 
what happens in Animate Nature and in individual organisms, and I 
does so in terms of factors which are experimentally verifiable in tt 
system of things which he observes. His universe of discourse includ 
the minds of animals, so far as these are demonstrable, but it does me 
include anything mystical or transcendental. One of the greatest ¢ 
naturalists, Darwin’s magnanimous colleague Alfred Russel Wallac 
went beyond Biology and beyond science when he postulated speci 
spiritual influxes ”’? to account for various “ big lifts”? in evolutio: 
That was departing from the method of descriptive naturalism, whic 
keeps to empirical formule, trying to account for the facts of life, in tk 
case of Biology, in terms of the factors known to be resident in organisn 
and their surroundings. What are these factors ? They include :— 


(a) Chemical and physical processes, operative in and arour 
organisms ;5 

(b) Qualities of protoplasm that remain at present in greater part 1 
reducible, such as irritability, persistence or inertia, growth and d 
velopment; and 

(c) Resident mental or psychical activities, when these are co 
vincingly recognisable as at work. 


It must be clearly understood that scientific naturalistic descripti 
does not imply what is called philosophical naturalism, which denies t 
validity of all transcendental or spiritual interpretation. For while scien 
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answers the questions What? Whence ? and How ? it never even asks 
‘the question Why ? In other words, science does not raise the philoso- 
shical or religious question of the meaning, significance or purpose be- 
aind the world of the measurable. It does not inquire into the original 
Beginning or the Essence of things. But what the biologist has to aim at 
n this connexion is the working out of an empirical description which will 
ye as exact and impersonal as possible, and verifiable by all normally con- 
stituted minds who can use the methods. Of all science, but of Biology in 
jarticular, it must be understood that it is a partial and abstract inquiry, 
yased on observational and experimental methods devised to detect and 
neasure (or register) certain orders of fact, and these only. As we have 
yften said, the biologist, as biologist, dredges in the sea of reality with 
sets of a certain kind of mesh (his biological methods), and is naturally 
estricted to the capture of certain kinds of fishes. As a man he may ap- 
reciate beauty ; as a biologist he does not catch it except in rare Cases ; 
.g-. when it operates as a factor in the courtship of birds. More gener- 
lly, if he has arranged the meshes of his net so that they will only catch 
netabolism, he cannot expect to discover Mind in his sea. None the less, 
1¢e may be well aware of it, and thus becomes psycho-biologist. Of course 
he biologist cannot be sure that his science has as yet come to know all 
he factors operative in Animate Nature, but he should none the less re- 
nain radically opposed to every attempt to eke out empirical factors with 
ubsidies from transcendental treasuries. 


VITALISM 


The biologist seeks to avoid all ‘‘ isms ”? except organism. He has the 
ifficult task of steering between a metaphysical Scylla and a materialistic 
tharybdis. His only safety is to keep close to the facts of the case, and 
hat is easier said than done. On the one hand, it is plain that there are 
hemical and physical processes always going on in the living organism, and 
) do justice to these—a fruitful pathway of discovery—is what Comte 
alled ‘‘ legitimate materialism.’’ Living matter is in a colloidal state, and 
luch that goes on in the living cell must be described as far as possible 
1 terms of the properties of colloids. Innumerable ultra-microscopic 
articles and unmixing droplets of proteins and other carbon-compounds 
te suspended in a fluid medium, and their surfaces, very large in propor- 
on to the total volume, afford vast opportunity for physical and chemical 
hanges. We may repeat our useful metaphor, that the invisible particles, 
hose refractive haloes are sometimes demonstrable in the strong light 
f an ultra-microscope, may be compared to the islets of an archipelago, 
hose coast lines, large in proportion to total area, afford opportunity for 
uch trading. Similarly, the biologist must take account of the surface- 
sions, the capillarities, the absorptions and adsorptions, the diffusions 
nd so forth, that are observable in the living. Much is to be learned from 
io-physics and bio-mechanics, yet the biologist finds that organism 
‘anscends mechanism. 

So with bio-chemistry, a very illuminating contact of two sciences. In 
1€ living body there is an interplay of oxidations, reductions, hydrations, 
ehydrations, fermentations and so forth ; and the science of the living 


233 


body cannot afford to ignore any one of them. Yet the biologist clings 
rightly to the autonomy or independence of his science, since he does no 
find it possible to give an adequate description of the behaviour, the de- 
velopment, the evolution and the other outstanding features of thi 
organism in terms of bio-physics and bio-chemistry. Abstracted corner: 
may be so described, but no complete vital phenomenon has as yet founc 
adequate chemico-physical description; there is some integration 0; 
regulatedness or registration of previous individual and racial experience 
a purposiveness which is beyond purely chemical and physical formula 
tion—indispensable as these are. Such familiar occurrences as the winkin; 
of an eye do not in the present state of science admit of being satisfac 
torily described in terms of chemistry and physics, but require, in addi 
tion, distinctively biological concepts, which might be called organismal 
such as growth, development, enregistration and integration. Our posi 
tion, which may be technically called ‘‘ methodological vitalism,”’ differ 
from positive vitalism in not postulating any “‘ vital force,”’ “‘ entelechy, 
‘‘ élan vital,”? or other x, but in simply saying that, as a matter of fact 
organisms require for their scientific description certain biological con 
cepts or categories which are at present irreducible. It differs from th 
mechanistic position in maintaining that the organism, even when it ha 
no demonstrable mental aspect, is more than any mechanism. A ne\ 
aspect of reality emerged when life began. In other words, the firs 
organisms were new “ wholes,’’ new syntheses, which made the worl 
new. 


PSYCHO-BIOLOGY 


When we come to know the behaviour of living creatures intimatel 
we make two discoveries that are at first sight somewhat divergent. W 
find that many activities that seemed, to begin with, clever, are reall 
automatic, in the sense that they do not require conscious control. The 
are reflex, as when the earthworm jerks itself back into its burrow; ¢ 
tropistic, as when the young eels make steadily upstream all the lon 
spring day ; or rhythmic, as when the green Convoluta worm comes t 
the surface of the sand at the ebb of the tide, and retires again at the fir 
splash of the incoming flow ; or instinctive, as when the young spider o 
its first attempt constructs an intricate web true to type. In the course ¢ 
Organic Evolution there has evidently been a tendency to enregister in tk 
hereditary constitution ready-made responses to normal circumstance 
Care must also be taken to do justice to the individual development « 
what Pavlov has called “‘ conditioned reflexes,” which play an importa! 
part in the life of man and beast.’ 

On the other hand, among the higher animals, such as birds and marr 
mals, there are indubitable evidences of intelligence, of putting two an 
two together, of making a simple inference, of profiting by experience, « 
“‘ learning ”’ to live effectively. We must use the term intelligent when ¥ 
cannot describe the behaviour without giving the animal credit for “ pe: 
ceptual inference,” a sort of picture-logic. And even when the behaviot 
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cannot be called intelligent, as in a ganglion-less starfish, there may be 
initiative and experiment, something on a quite different line from en- 
registered response. But from the amceba, engaged in hunting a smaller 
amoeba, up to the chimpanzee, engaged in joining two bamboo lengths 
together to make a rod long enough to reach a coveted fruit, there is evid- 
ence of mentality ; and when it does not take the form of experiment, 
imaging or ideation, it may be expressed in joy and in the bent bow of 
surpose. Apart from the extreme behaviourists who maintain that mental 
activities are only the foam-bells on the stream of nervous activities or 
jeuroses, all naturalists are agreed that animal behaviour is shot through 
and through with a subjectivity that operates as a vera causa, whether it 
se the emotion of the nightingale or the well-laid schemes of the re- 
sourceful otter. Even in the very thoroughgoing instinctive behaviour of 
aunts and bees there are passages which seem to demand flashes of in- 
elligence. 

Among higher animals, the higher mammals in particular, there is an 
indeniable mental or psychical life analogous to our own, with inferences, 
motions, purposings and the like comparable to ours. Yet there is no 
warrant for crediting animals with “‘ Conceptual inference ” or experi- 
nenting with general ideas. They may rise to intelligent reasoning, but 
hey have not Reason in the sense of conceptual inference. In the same 
way, while many birds and beasts have words, none can be credited with 
anguage in the strict sense—the expression of judgments by means of 
cially imitated sounds. These two prerogatives, Reason and Language, 
sive man a position higher than that of animals, and it is also evident that 
n mankind the social heritage of extra-organismal gains—as in literature, 
it, institutions and permanent products—plays a very important part, 
supplementary to that of the natural inheritance, enregistered in the germ- 
jlasm. Among animals there are hardly more than adumbrations of this 
ocial heritage, but some of these, notably the ant-hill and the beehive 
ind the termitary, are of surpassing interest. But our present point is the 
imple one, that mental or psychical activity, which is such a powerful 
tream in Man, is more or less recognisable in many animals, even if it 
las not become more than a slender rill. If it were not so, Man would 
ippear as a discontinuity in Organic Evolution, and the drama of animal 
ife would appear as a magical puppet-show. However the fact may be 
xpressed, the mental activity in a dog or a horse is as real as the meta- 
olism, the psychosis as real as the neurosis. 

The progress of biological research on the two sides of neurology and 
cology has shown very clearly the closeness of the inter-relation between 
he neural and the psychical. The mind is “ thirled ”’ to the body, and the 
ody is thrilled by the mind. Good news helps digestion ; strong circula- 
ion helps clearness of thought. The various grades of chloroforming cor- 
€spond to the stoppage of mental currents at successively deeper levels. 
is the body develops so does the mind ; and a thyroid deficiency may 
pell disaster to the latter as much as to the former. 

Some biologists of distinction picture the mind as a musician playing 
n the instrument of the body (a dualistic view) ; others of equal distinc- 
ion, think of mental activity and nervous activity as two inseparable 
Spects of one reality—the life of the organism, which has two inseparable 
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sides like the inner concave and the outer concave surfaces of a dome (¢ 
monistic view). Many other biologists regard the perennial problem as ; 
limiting one for human intelligence as far as that has yet developed. It i 
for the philosopher to help the biologist to ask aright the question of th 
relation between “‘ Body ” and ‘“‘ Mind ” ; but it is for the biologist t 
keep to the facts of the case and to make it clear that the organism is very 
often almost entirely physiological, with just traces of the psychological 
while at other times it is conspicuously psychological, with an under. 
current of the physiological. The Yellow Bunting in flight is an extraor. 
dinarily dynamic engine or collocation of engines; but it has a menta 
picture of its home-tree, a picture inspired with tender emotion, and witl 
memories of mating, nesting and parentage. It is not a mere body ; it i 
BODY-mind ; its description implies BIO-psychosis. At another time it i 
singing to its mate ; mentality is in the ascendant ; it is embodied ming 
or MIND-body ; its description implies PSYCHO-biosis. In using thes« 
useful compound words, due to Alexander Bain, it is probably clearest t 
put the dominant aspect first—BoDy-mind in the homing bird, but MIND: 
body when the nightingale sings. 


ORGANIC EVOLUTION 


The term evolution is used in so many different connexions that it re 
quires an adjective in front of it to give it precision. Thus in cosmic evolu 
tion, say, of a solar system, there is no succession of generations no 
struggle for existence, as is characteristic of organic evolution. There i 
chemical evolution when uranium gives rise to radium, and radium t 
lead ; but this is very different from reptiles giving rise to birds, or th 
wild Rock Dove to domesticated races of pigeons. And again, to give onl 
one other example, social evolution implies some awareness of past histor 
and some reasoned guidance towards a future, which cannot be said of th 
evolution of plants and animals. Yet the fact that some higher animals pla’ 
an intelligent part in their own endeavours indicates the difficulty of draw 
ing hard-and-fast lines and excluding some perception of a goal. Similarly 
looking in the other—the physically determined—direction, we recognis 
the fact that gamma-rays sometimes play a part in evoking organi 
variations ; and we remember that ina series of related species of, say, ros 
the chromosomes in the nucleus of each cell number 7, 14, 28 and 56 fo 
the different kinds. Organic evolution is different from social evolutio1 
and from chemical evolution, but it cannot be considered altogether apart 
since human society is its climax, and since even the most enminde 
organism is a collocation of matter and energy in a material and energeti 
environment. All evolution is a process of becoming, in which the presen 
is the child of the past and the parent of the future, but Organic Evolu 
tion may be defined as a process of racial change in a definite direction 
in the course of which new forms emerge and may be established along 
side of or in place of the originative stock. So the first birds emerge 
from a reptilian stock. Evolution is a natural process comparable to tha 
by which man has established so many different breeds of poultry fron 
the wild jungle fowl, Gallus bankiva, of India, and so many differen 
varieties of wheat from the wild wheat still growing on the shoulders o 
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Mount Hermon ; but what corresponds to man’s sifting and singling is 
to be looked for and found in the processes of selection and isolation 
verifiable throughout Animate Nature. 

From our present point of view it is all-important that the picture of 
Organic Evolution which Biology contributes to the philosophical 
synoptic view should be as accurate as is possible. But it must be patiently 
kept in mind that the whole inquiry is still very young. It was not till the 
work of Darwin (1859) and the anticipations of a few precursors that 
AStiology began to be taken seriously ! 

Modern Evolution theory has not advanced in idea very far beyond 
Darwinism, but there has been a great extension of knowledge (as to 
heredity in particular), and on some lines a deepened understanding. 
The central Darwinian theory was based on the following propositions : 


(a) Novelties, new departures, or variations are of frequent eccur- 
rence ; 

(0) Some of them are hereditarily continued in subsequent genera- 
tions, and only those thus “‘ transmitted ” can have direct evolutionary 
importance ; 

(c) Some variations, distinguishing offspring from parents, or the 
members of one family from one another, are in one way or another 
advantageous to their possessors ; 

(d) For various reasons, such as rapid multiplication, limited space 
and food, the changefulness of the callous environment, and the insur- 
gence natural to vigorous organisms, there is a manifold, unceasing, in- 
tense, and often very subtle struggle for existence ; 

(e) In the course of this struggle for existence, when organisms come 
up against environing difficulties and limitations, there is a process of 
selection which favours the possessors of the variations that are re- 
latively advantageous in the struggle, and tends to eliminate, quickly 
or slowly, those that are without them ; and 

(f) There may also be factors securing some form of isolation for 
new departures, so that they tend to breed together, thus stabilising 
their advantageous features. A simple case of this is when new varieties 
on a peninsula are insulated by some geological change. 


in short, the central ideas of Darwinism are : variation, heredity, struggle, 
election and isolation ; and modern etiological research has not yet dis- 
losed any other factors in organic evolution. But evolution theory is 
volving—it would be strange if it did not—and we wish to conclude this 
utline of the biological contributions to philosophy by noticing a few 
f the post-Darwinian steps that seem to be particularly progressive. 


As Regards Variations 


One of the central problems of Biology is the origin of the new, for it 
$ by the sifting of newnesses or variations that the ascent of life has come 
bout. In other words, variations or mutations supply the raw material of 
Volution ; and this has been for the most part progressive or integrative, 
hough from time to time, in diverse types, retrogressive and degenerative, 
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as in the familiar case of parasites. One of the things we are tired of hear- 
ing is that Darwinism accounts for the survival, not for the arrival of the 
fit ; but Darwin was quite clear that Nature’s sifting or Natural Selectior 
operates on the novelties or variations that are submitted to it, and thes« 
are of very frequent occurrence in Nature. Natural Selection prunes thy 
new shoots on the arbor vite, but neither Darwin nor any careful biologis 
ever supposed that the pruning-hooks accounted for the tree or for it: 
new shoots. Darwin began the scientific study of variations, in regard t 
which he said, with his usual frankness, that our ignorance is immense 
We may say the same to-day, yet considerable progress has been made 
To Weismann in particular we owe the clearing up of the idea, obscure t 
Darwin, that variations have a germinal origin. ‘The newnesses may no 
find visible expression until embryonic life is over, or even until adult lif 
begins, but the originative change is to be looked for in some permuta 
tion and combination within the complex germ-plasm of the egg-cell 
and sperm-cells—either in their making, or in their maturing, or in thei 
union at fertilisation. If we compare the hereditary initiatives, technicall: 
called ‘ factors,’ ‘‘ genes,”’ or “‘ determinants,”’ to the cards of a pack 
many opportunities for shuffling are afforded by the intricate manceuvre 
of the nuclear rods or chromosomes in which the genes are located in eac! 
germ-cell. Very important, for instance, is the reduction-division o 
meiosis which occurs at the ripening or maturation of the egg-cell and o 
the sperm-cell, for in this peculiar mode of cell-division the number o 
chromosomes is reduced by a half, the normal number being restores 
when a “ reduced ” egg-cell and a “ reduced ” sperm-cell unite in fer 
tilisation—which may be defined as the intimate and orderly union whic! 
is the beginning of each new individual organism, if reproduced in th 
ordinary way. In the halving of the number of the chromosomes in matur 
ation, and in the restoring of the normal number in fertilisation, there ar 
opportunities for novel permutations and combinations—in other words 
for the origin of the new. 

There is also a remarkable process of “ crossing-over ”’ between tw 
adjacent chromosomes lying together inside the nucleus, for an area of th 
one passes over and changes places with an equal area in the other. A 
the genes, though invisible, are known to lie in linear order in each chrom 
osome, the “ crossing-over ” affords yet another possibility of permuté 
tion and combination. 

Then there is the pooling of the two “ reduced ” sets of chromosoms 
that occurs in the microscopic process of fertilisation, to which Weisman 
applied the term “ amphimixis”’—the mingling of the paternal an 
maternal inheritances—each complete in itself, though differing in detail 
Moreover, one must think of the amphimixis not as the mere mingling ¢ 
two complex organic substances—half paternal and half maternal : it : 
the union of two living units or implicit organisms to form one—th 
fertilised egg-cell. The fertilisation nucleus, with an equal number ¢ 
chromosomes from each parent, is a reorganised unity which initiates th 
development of a new individuality. The re-organisation promotes nove 
ties and it also tends to nip the incompatible and the pathological in tk 
bud. One reason why mules, such excellent animals in themselves, a1 
rarely fertile is probably some incompatibility in the chromosomes of tk 
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two parents—the horse and the ass. The first generation succeeds, but 
there are rarely any more. In the great majority of animals, the crossing 
of two distinct species is unsuccessful in yielding even one generation of 
aybrid offspring. 

As knowledge grows, the fortuitous seems to shrivel. Variation occurs 
within limits, within limits narrower than those seen in a kaleidoscope. 
The new departures must be congruent with what has been already estab- 
ished, just as the novelties that an architect will sanction in adding to a 
suilding must be in keeping with the style of what has gone before. In 
nany cases variations in plants or animals are quantitative—a little more 
of this, and a little less of that, a longer wing anda shorter tail ; and Darwin 
jlaced great reliance on the selection and hereditary accumulation of those 
mall quantitative variations that are advantageous to their possessors, or 
onversely on the persistent elimination of those variants in which the new 
jeparture is on the disadvantageous side. One must, of course, draw a firm 
listinction between a variation that is disadvantageous and one that is 
yositively pathological. For in Wild Nature the outcrop of anything 
yathological or disintegrative seems to be a great rarity, and likely to be 
lipped in the bud if it occurs. There is very little hint of congenital or 
onstitutional disease in Wild Nature. 

Another glimpse of the frequent definiteness of evolution is to be found 
n those rock-records where there is a very perfect preservation of fossil 
orms. There is sometimes, as in fresh-water snails, or in nautiloids and 
mmonites, an extraordinary gradation of species—F very different 
rom A, yet connected ever so gradually to A through the intermediate 
3, C, D, E species or sub-species. In other words, the stages in racial 
volution look like the stages in individual development, all is so gradual. 
(Oo some extent this apparent definiteness of variation—this orthogenesis, 
$ it is called—may be due to the fact that divergent variants were elimin- 
ted, but it is strange that these hypothetical divergent variants should be 
0 rarely represented as fossils in these orthogenetic series. In other, more 
igzag, lineages the occurrence of divergent forms, off the main line, is 
ften very convincingly documented in the rocks. 

Yet another glimpse of the definiteness of variability is seen in those 
eries of species, to which we already referred, which show an arithme- 
ical orderliness in the number of chromosomes in their cells. Thus there 
re species of rose with 7, 14, 28 and 56 chromosomes ; and this is but one 
xample out of many. Thus there are often quantitative differences be- 
ween related species that recall those between related chemical elements. 

Another good reason for discarding the nightmare idea that chance 
ariations furnish the raw materials of evolution may be suggested. A 
€rminal variation, 7.e., some new departure in a germ-cell, might well 
ike the form of a change of metabolism involving an extra-production of 
ome ferment, or implying an extra growing power in, say, the ectoderm 
r outer-layer cells, or leading to increased storage of reserves, and so 
ath. This variation has opportunity for expression in the development 
the offspring, but there it finds itself in certain physiological and mor- 
hological trammels. It is not anything that can find expression : there 
fe only a few possibilities open. Just as there are only some half-dozen 
reat types of architecture among crystals, so there is but a limited 
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number of ways in which multiplying embryonic cells can arrange them. 
selves. What is even more important are the physiological limitations 
established in living creatures that have been going concerns for million: 
of years. Thus in an ordinary higher plant, where the antithesis betweer 
foliar nutrition (leafing) and floral reproduction (flowering) is so pro: 
nounced, variations are likely to find expression in an emphasis on thi 
one or the other. Thus, as Patrick Geddes has well shown, there is ir 
evolution an ever-recurrent dichotomy or forking of the ways betweer 
the more grassy and the more orchidaceous, between the more leafy anc 
the more floral. Thus plants with almost invisible flowers but abundan 
foliage are to be contrasted with the sparsely leafed, but exuberantl 
floral, such as the extreme case of the parasitic Rafflesia where the vegeta 
tive system is almost unrepresented, and there is a colossal flower a yar 
across ; but this contrast is not that of fortuitous variations gradualh 
selected as adaptations to different life-conditions, but rather that be 
tween the extremes of two trends—foliar or floral—that are of genera 
occurrence. Similarly many evolutionary trends in higher plants are con 
cerned with a lengthening out or a shortening down of the floral axis— 
two obvious developmental possibilities. So the new is not the fortuitous 
but a fresh expression of individuality within certain constitutional limits 

Among animals a continual physiological alternative seems to have bee! 
between speeding-up and slowing-down; e.g., between avian and reptilia 
types, but this dichotomy or forking of the ways is plainly related to th 
fact that metabolism has these two aspects, downbreaking or katabolisn 
and upbuilding or anabolism. Or again, a typical life-history shows i 
varied guise an ascending and a descending curve, like an old-fashione 
bridge—an ascent from embryo to larva, from larva to adolescent, fror 
adolescent to maturity and parentage, whence the downgrade to agein 
and senescence. Germinal variations may find expression in a lengthening 
out or a shortening-down of a particular arc on the life-curve. In this wa 
different types of life-history in related organisms have arisen, and afte 
this deeper rationale is appreciated, it is time to turn to their selecte 
adaptiveness to particular conditions of life. 

Variations are broadly distinguishable as (1) minute fluctations of 
quantitative character, which may mean much, as Darwin thought, : 
long continued and accumulated, e.g., a lengthening of the feathers ¢ 
flight ; and (2) brusque mutations of a qualitative character, which make 
definite step, large or small, without gradated intermediate stages, e.g., 
white blackbird. Darwin was much interested in discontinuous variatior 
or mutations (also called “‘saltatory,” “‘ brusque,” “‘ sports,””) but thougk 
that they would be averaged off in crossing. It is now known, however, thi 
when mutations come, they usually come to stay; they take a strong heredi 
ary grip ; as will be explained later on, they illustrate Mendelian inheritance 

We must admit, however, that it is especially when we consider mut 
tions, where something distinctively novel suddenly emerges, that w 
feel the inadequacy of our knowledge in regard to the origin of the nev 
Let us sum up the possibilities :— 


(1) Novelties may arise in kaleidoscopic fashion by new permut 
tions and combinations of the hereditary factors or genes, notably : 
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maturation, “‘ crossing over,” and fertilisation. To some extent this may 
be thought of as shuffling of the hereditary cards. 

(2) Changes in the nutritive stream within the body may provoke 
changes in the nature of the genes—a factor to which Weismann was 
for a time inclined to attach much importance. There can be no doubt 
that some changes in diet effect some novelty in the offspring. 

(3) Important changes in the body, induced by environmental and 
functional modifications of a penetrating nature, e.g., change of climate, 
may evoke changes of some sort in the germ-cells, though it would seem 
that these are not (as far as known) such that the original parental 
modifications reappear hereditarily in the offspring. A modification 
may be defined asa structural change in the body directly induced in the 
individual life-time by some peculiarity in surroundings, food or habits. 

(4) Deeply penetrating environmental changes, saturating through the. 
body, may provoke changes in the genes, as may be illustrated by recent 
experiments which indicate that gamma-rays may serve as variational 
stimuli, provoking the genes to change. Thus change of climate may 
induce changes in a race. 

(5) There may be, as Weismann suggested, some form of germinal 
struggle and selection among the hereditary initiatives or determinants ; 
thus if a particular kind is in course of being weakened by some 
variational trend, this deterioration may be hastened by some subtle 
form of intra-cellular competition. This is called ‘* germinal selec- 
tion’? ; but few biologists seem to favour the hypothesis. 

(6) Just as a slipper-animalcule (Paramecium) may in certain condi- 
tions exhibit a remarkable process of scrapping and re-organisation 
called “* endomixis,” so there may be in the germ-cells a re-arrangement 
of materials ; and here there is also some suggestiveness in the sudden 
way in which some microbes change their character from virulence to 
innocence, or conversely. We must never lose sight of the common- 
place, that the germ-cells are living unities—implicit organisms. 

(7) Finally, in regard to this central problem of Biology, the origin of 
the distinctively new, it may be suggested that it is difficult to think of 
a germ-cell, of a higher animal at least, as being without its psychical 
aspect. Unless we think of “‘ the mind ” as entering in at a later stage 
in development, the germ-cell must havea dim primordium of the sub- 
jective, the promise and potency of mentality. If so, it is easier to credit 
the microscopic implicit organism, as rich in initiatives as a germ-cell is, 
with making experiments of some sort in self-expression ; and that is 
what mutations are. Perhaps we exaggerate the difficulty of the pro- 
blem because we are so slow to take the psycho-biological point of view. 
That mind may influence body in the highest expressions of both is a 
certainty of experience, though we cannot explain how it is done ; per- 
haps the same holds in the apparently simplest cases of germ-cells on 
the one hand and unicellulars on the other, that the first stirrings of 

what will be individual and racial mind are not without influence. 


As Regards Heredity 


Heredity is no “ force ” or “ principle ”’ or “ entity,”’ but a flesh-and- 
blood (or genetic) relation between successive generations, such that like 
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necessarily tends to beget like. This depends on the continuity of the germ- 
cells, a fact brought into prominence by Weismann. What it means is that, 
that if a fertilised egg-cell be thought of as containing the initiatives or 
** factors ’ of a number of qualities, a, b,c ...x,, 2, it divides into many 
cells in which these same qualities are continued, for ordinary cell- 
division, as we have already mentioned, is meticulously exact. But while 
the great majority of the cells of the developing body undergo division of 
labour, whose structural aspect is called differentiation, some expressing 
more of the qualities a, b, and others more of the qualities, y, z, and so on, 
there are other cells which do not share in body-making, but retain in 
unspecialised intactness the original qualities, or initiatives of qualities, 
a,b,c...X,¥,23and these cells become the foundations of the reproduc- 
tive organs of the offspring. They form other cells like themselves, that is 
to say, more germ-cells, and some of these are in due time liberated to 
start another generation. As these germ-cells (the egg-cells and sperm- 
cells) have in intactness the qualities a, b,c... x; y).2, they will develop 
into similar organisms, provided always that the appropriate environment 
is forthcoming. Thus there is a continuance of a specific organisation 
from parents to offspring and so forth; and this continuance, not very 
happily termed transmission, is the central fact in heredity. 

Yet we can only say that like tends to beget like, for heredity includes 
the possibility of variation, which is an incompleteness or change in the 
hereditary resemblance. The inheritance, the “‘ natural inheritance ”’ as 
Galton called it, includes all that the organism is or has to start with in 
virtue of its hereditary relation with its parents and ancestors ; and this 
implies the inclusion of any novelty or variation which may have occurred, 
as we have explained, in the intricate history of the germ-cells. Any 
viable inborn novelty of germinal original is 7pso facto transmissible or 
continuable ; and no organic change that is not proved to be transmissible 
can have a direct part in evolution. Thus heredity is a condition of evolu- 
tion. 

This raises the much-discussed question whether individual modifica- 
tions, badly called, ‘‘ acquired characters,’ can be handed on as such, or 
in any representative degree, to succeeding generations. As we have 
already said, a modification is an individually acquired bodily change, 
directly due to some peculiarity in functioning, nutrition or environment, 
which so transcends the limits of organic elasticity that it persists after the 
inducing causes have ceased to operate. Exercise strengthens a muscle 5 
sluggishness leads to a deposit of fat; deficient food brings about a 
degeneration ; altered diet is followed by a change in the wail of the gull’s 
stomach ; total darkness leads to the gold-fish becoming quite blind ; a 
man becomes tanned in the course of years of work in India; a sheep 
transported to a cold country thickens its fleece ; a white Proteus from the 
Dalmation caves soon becomes dark-coloured in a well-lighted laborawtya : 
and so on through a very long list. 

But if we ask whether these modifications can be hereditarily continued 
or entailed on the next generation, even in a slight representative degree, 
the evidence for the affirmative is very far from convincing. Modifications 
are often of great importance for the individual organism that acquires 
them, but they do not seem to be handed on as such, and if so they cannot 
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be of direct importance in the evolution of the race. There are some 
puzzling cases which lead the cautious biologist to keep the question open, 
but on the whole it must be said that there is little convincing evidence 
to show that a bodily modification is ever continued in the inheritance. 
This should not lead to any depreciation of the importance of nurture, or 
of changed nurture, for the individual, since the same advantageous 
modifications can be hammered on afresh for each successive crop of 
organisms ; and disadvantageous modifications may be similarly evaded. 
It should also be noted, as Weismann always emphasised in his criticism 
of Lamarckian theory, that some deeply saturating influences, say of food 
and climate, may influence the entire organism, including its germ-cells, 
so that the germ-plasm may be affected, for better or for worse, along with 
the body; and a germinal change thus induced would naturally find 
expression in the next generation. But this is very different from 
Lamarck’s theory that modern giraffes have long necks because of the 
hereditary cumulation of the minute increases acquired by many genera- 
tions of ancestors who stretched out their cervical vertebree as they 
reached up to the leaves on higher branches. It is very different from 
Herbert Spencer’s theory that he had small hands because his father and 
grandfather, being schoolmasters, were habituated to such neat manipu- 
lations as sharpening pencils ! Yet as it appears to many incredible that 
experience should not count at all as a factor in organic evolution, it must 
be noted that this depreciation of the importance of individual experience 
is not involved in a rejection of the evidence adduced in support of 
Lamarck’s theory of direct adaptation through use and disuse. Experience 
has certainly counted, for it is in their daily experience and in expressions 
of their new desires and needs (Lamarck’s besoin) that organisms test the 
novelties with which germinal variability has endowed them. It is in 
experience that new departures are tested, and the testing often deter- 
mines whether they are continued to many offspring, or to few, or to none 
at all. 

In viviparous organisms, such as seed-bearing plants and all mammals 
Save two, there is a more or less prolonged partnership between the 
offspring and the parent. The seed is a young plant intimately bound to 
its parent, often for a long time before it is scattered. The unborn young 
mammal is bound to the wall of its mother’s womb in a very intimate 
partnership, which might well be called symbiosis. In both these cases it 
is plain that the young creature may be profoundly influenced while it is 
still in organic continuity with its parent, and though this influence, both 
plus and minus, is not in the strict sense part of its inheritance, it may 
count for the individual offspring as if it were. Thus there may be a 
general strengthening or a general weakening of the young mammal’s 
constitution according as the mother’s health is vigorous or depressed. 
But this is certainly not what is meant by “‘ the transmission of an acquired 
character.” 

Here, also, it may be noted, as before, that in mankind the extra- 
Organismal inheritance, usefully called the social heritage, may have an 
influence on the offspring so powerful that it may be compared to that of 
the natural inheritance, whose bearer is the germ-plasm. In social animals, 
such as ants and bees, rooks-and beavers, there is a dim adumbration of 
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the social heritage which becomes so determinative in man, and is indeed 
one of the criteria of the sociological as different from the biological. 
More and more in modern times does the social heritage become the 
custodian of human progress ; yet the inheritance of a healthy body is as 
fundamental as the heritage of truth, beauty and goodness is supreme. 

The whole science of heredity has been changed by the discovery of 
‘© Mendelian Inheritance ” by the Abbot Mendel in 1865, and by its re- 
discovery by De Vries, Correns and Tschermak in 1900. Every inheritance 
is largely made up of a series of ‘* unit characters,” which do not blend or 
break up, but remain intact from generation to generation. So far as is 
known these ‘“‘ unit characters”? are represented in the germ-plasm by 
ultra-microscopic differentiations localised, in linear order, in the 
chromosomes of the nucleus of the egg-cell and sperm-cell ; and, as we 
have already noted, they are called hereditary “‘ factors,”’ “‘ genes,” or 
‘“* determinants.” They are invisible, but they are not symbols ; they are 
living initiatives of subsequent differentiations, leading to what are called 
the hereditary characters of the organism. But several genes may be 
concerned in determining one character, such as the colour of the hair ; 
and one gene may influence the development of several characters, as 
some change in the chemical routine may readily do. A gene or a linkage 
of genes may germinally represent a large constitutional peculiarity, such 
as sex or rapidity of reaction or immunity to some disease ; at the other 
extreme it may be the determinant of some triviality, such as some new 
grimace on a snapdragon flower or a new colour in a fruit-fly’s eye. 

These unit characters, whose origin has been well-studied, since they 
recur under observation and in experimental conditions, are known to 
arise as mutations, that is to say, as sharply-defined, brusque novelties 
which are not connected by intergrades with the condition found in the 
originative stock. They may be large or small, important or trivial ; but 
they all behave in the same way in inheritance, they do not blend or break 
up, they ‘‘ mendelise.”” As instances may be named: gigantism or 
dwarfism in peas, green or yellow seed colour in peas, the colour of the 
iris, short hair or Angora hair in rabbits, crests in poultry or none, horns 
in cattle or none, bands on a wood-snail’s shell or none, night-blindness 
or normal sight in man, broodiness or its absence in hens, dentate or 
entire margin in nettle-leaves, and so on through scores of well-established 
cases. The drawback, indeed, to giving a list of instances is that we are 
thereby apt to obscure the fact that a very large number of hereditary 
features have been shown to be unit characters which mendelise. 

As an example of Mendelian Inheritance, and that is all that can be 
attempted here, let us take the picturesque case of the Japanese waltzing 
or dancing mouse. This variety of the common mouse has some obscure 
peculiarity in its nervous system that behaves as a unit character. It has 
the habit of dancing round in circles, and with this other idiosyncrasies, 
such as deafness, are associated. Now if a waltzing mouse be paired with a 
normal mouse, all the offspring are normal ; and this fact is expressed in 
the statement that normality is dominant and waltzing recessive. But if the 
apparently normal hybrid offspring, the first filial (F.1) generation, pair 
amongst themselves or with others like themselves of similar history, 
what is the character of the second filial (F.2) generation ? Mendel found 
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that, on an average, 75 per cent. will show the dominant feature and 25 
the recessive. In other words, in a dozen F.2 mice (of the history just 
given) there will be nine normals and three waltzers. If these waltzers are 
paired together, or with others of similar history, they will yield waltzers 
only—leading on to a future lineage of perfectly pure recessives, as long 
as no dominants are allowed to mingle with them. As to the 75 per cent. 
of dominants, a third of them are shown by breeding to be pure domin- 
ants comparable to the pure recessives, while two-thirds of them will be 
impure dominants like their immediate parents—apparently, but not 
really normal. If these are bred together they will yield the same propor- 
tion cf three normals to one waltzer ; and of the three normals one will be 
genetically wholly normal, while two will have the recessive or waltzing 
character unexpressed in development, but latent in some of the germ- 
cells, as further breeding shows. If we use the letters ‘“‘D ” and “R” 
for the dominant and recessive characters respectively, and allow them 
for shortness to stand for the possessors of the respective characters, then 
the Mendelian rule may be briefly expressed in schematic form :— 


DX Reveeee. eevee eeesecesetes Parental 
Lotal Wal citeits re kite 9 midbeie saccade inte First Filial 
XX 
| | 
25DD + 50D (R) + 25 RR....Second Filial 
XX XX KX 
| | | bad 
DD 25 DD + 50D (R) + 25RR RR.. Third Filial 


Here D (R) means that the recessive character, though not patent, is 
latent in the inheritance. The doubling of the letters (DD and RR) means 
extracted (or genetically pure) dominants or recessives. The inbreeding of 
Similars is indicated by the two crosses (XX). Returning to the waltzing 
mouse, we see that all in the hybrid or first filial generation would appear 
quite normal, behaving as such. In the second filial generation a quarter 
of the total number of mice might be sold as pure waltzers, though neither 
of their parents could be so described. And a third of the dominants of the 
same second filial generation might be certified as pure normals, though 
in each case the grandparent on one side of the house was a waltzer. 

It may be noted that it is sometimes possible to distinguish the pure 
from the impure dominant externally, as is well illustrated by blue 
Andalusian fowls. When black and white Andalusian fowls are paired the 
resulting chickens show a finely divided pattern of black-and-white 
marking, which is called “‘ blue.”? Black is dominant, D ; white is reces- 
Sive, R ; and blue, D (R), is the impure dominant. If the blues are paired 
together, the average outcome per dozen chickens will be three blacks 
(DD), three whites (RR), and six blues D (R). 

When the parents differ not in two contrasted characters, but in two 
Pairs or three pairs, the resulting types will be more numerous, but the 
Striking feature throughout is that the various dominant and recessive 
characters appear in successive generations in definite proportions and in 
their entirety or intactness. This is due to a segregation of the genes or 
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factors in the germ-cells, for if there were 100 egg-cells, 50 of them would 
carry the dominant gene and 50 the recessive. The same is true of the 
sperm-cells, and fortuitous fertilisation of D or R egg-cells by D or R 
sperm-cells must yield the Mendelian ratio—1 DD + 2 D (R) + 1 RR, 
where only one pair of contrasted characters is concerned. Mendel had 
this idea of the segregation of the hereditary factors among the germ- 
cells of the hybrid D (R) generation, but he was naturally unaware of the 
fact, demonstrated by modern cytology, that the arrangement which 
secures this segregation is afforded by the reducing or meiotic division 
that occurs at the maturation of both egg-cells and sperm-cells, when the 
number of chromosomes in each unit is halved. 

Before we leave this mere suggestion of one of the most important of 
modern biological discoveries, of equal theoretical and practical import- 
ance, we may notice, to avoid misunderstanding, that no one as yet 
understands why one of two contrasted characters should be dominant 
and the other recessive. The terms simply express the genetic fact that 
one of the two contrasted characters finds expression in the development 
of the offspring, while the other does not. There is no suggestion that the 
dominant character, which finds expression in the hybrid offspring (F.1), 
is stronger, older, more positive, or fitter than the recessive character, 
which remains latent or unexpressed. Another point is that Mendelian 
inheritance typically occurs when two contrasted true-breeding races or 
varieties or sub-species of the same species are paired. For the occurrence 
of fertile hybrids between related species is only occasional. It is typical 
of species that they are ot fertile with related species, though not a few 
species-hybrids, e.g. mules, are well known. 

Many biologists still recognise other modes of inheritance besides 
Mendelian, such as blending, as in “‘ half-bred ”’ sheep, the true-breeding 
result of crossing, say, Cheviots and Leicesters ; or coarsely particulate, 
as in a piebald pony ; or reversionary, as when a foal shows stripes on its 
withers ; or complete hereditary resemblance as in very pure-bred stocks 
where homogeneity prevails.? 


Struggle and Selection 


Darwin’s conception of the struggle for existence was far ahead of that 
promulgated by many of his coadjutors, such as Huxley, and some of his 
disciples have strayed further than Huxley from the facts of Nature. For 
Darwin insisted that the phrase is to be used in “ a wide and metaphorical 
sense,” since the reality includes much more than life-and-death competi- 
tion around the platter of subsistence. It includes efforts to baulk a callous 
environment and to secure for the family a good send-off in life ; it rises 
from cannibalism to an endeavour after well-being ; it extends to all the 
reactions that organisms make against environing difficulties and 
limitations. | 

Selection is a general term for all the sifting and winnowing that goes 
on in Nature, and few have realised its subtlety as Darwin did. It may be 
competition so keen that one variant with a plus novelty may kill another 


1The subject of Mendelian Inheritance is also discussed in the Article on 
Sex, p. 261 
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without it ; or it may be between co-variants of the same species and a 
common enemy ; or it may be entirely non-competitive, e.g. against an 
unfriendly environment. The selection may be lethal, when the issue is a 
quick or a slow killing off, the relatively fitter surviving ; or it may be 
reproductive, when one type prevails in the course of time by having 
larger and more successful families than its rival or neighbour. What 
determines survival varies greatly from case to case. For the issue may 
depend on hardiness of constitution, on inconspicuousness, on swiftness 
of foot, on quickness of sense, on ability to utilise a long bill of fare, on 
capacity for winter-sleep, on nimble brains, on good digestion, on way- 
finding or homing, on fertility, on parental devotion, on beauty—and we 
need not continue the list. The important point is that the selection or 
sifting is in operation whenever and wherever the degree of survival and 
success depends upon the presence or absence of particular variations, 
which are possessed by some members of a species but not by others. A 
famine may reduce an animal population, say of lemmings, to a mere 
remnant, but it will not affect the character of the species unless the 
survivors survived in virtue of the possession of some particular qualities 
which were not shared by those eliminated, or not shared in the same 
degree. It is only discriminate elimination that counts. 

In the sifting that goes on in Nature the agent is the struggle for 
existence, and the sieve is the system of inter-relations—the web of life— 
in which the organisms in question are involved. Thus the sifting may be 
sO penetrating that it eliminates and fosters in reference to characters 
which might be at first sight regarded as trivial. We might say that natural 
selection can separate those organisms which say Shibboleth from those 
that say Sibboleth. 

Besides the many forms of natural selection, there is sex selection, 
where the sifting is in relation to reproductive success or preferential 
mating, and there are other forms, all operating in the same general way ; 
the survivors surviving, the successful succeeding, because they differ in 
some particular feature from those that are eliminated. And there may even 
be survival value in not varying, as very conservative types, like the Lamp- 
Shell Lingula, the King-Crab and the Pearly Nautilus, well illustrate. 

In domestication and cultivation man practises what Darwin called 
“ Artificial Selection’; he works deliberately towards a desired end. 
But this cannot be said of natural selection, which goes on automatically. 
Yet it must be carefully noted that natural selection operates in reference 
to the already established Systema Nature and web of inter-relations, so 
that is far removed from fortuitousness. Moreover, various evolutionist 
thinkers, notably Professor James Ward, have pointed out—it is a very 
open secret—that living creatures often take a share in their own evolu- 
tion by striving to make the most of their hereditary equipment in the 
given circumstances, or even by bending these circumstances to their 
will. ‘This is part of the truth in Lamarckism, that the more vigorous 
animals always show something of the bent bow of endeavour. Organisms 
play their hand of hereditary cards for better or for worse, and thus, 
though they have neither ideals nor conceived purposes, they take a share 
in directing their own evolution. The picture of Organic Evolution as “ a 
chapter of accidents ” is an unwholesome caricature. 
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Isolation 


As regards isolation, it is illustrated whenever there is a narrowing of 
the range of inter-crossing among the members of a species. It may be by 
a peninsula becoming an island or an archipelago, by a flood changing a 
river-bed, by a lava flow interposing a barrier, or by the development of 
an impassable stretch of desert-land. Or apart from such geographical 
isolations, there may be reproductive variations which establish among the 
members of a species differences in the time of sex-maturity, so that only 
similar forms can pair together. Or the same may result from variations 
in size and structure. Or there may be psychical preferences and anti- 
pathies which serve to narrow the range of inter-crossing. On the whole, 
inbreeding or endogamy tends to stabilise the characters of a species, 
while outbreeding or exogamy tends to promote an outcrop of new varia- 
tions, two facts familiar to breeders, and often illustrated in human his- 
tory. Close endogamy does not seem in itself to induce degeneracy, unless 
there are marked hereditary taints and defects in the inbreeding stock. In 
many cases a recessive Mendelian character of a minus kind, which is 
masked when there has been crossing of dominant-bearing and recessive- 
bearing individuals, is exposed by inbreeding, when two recessive-bearing 
individuals are more likely to pair. The outcrop of the deteriorative reces- 
sive characters is often referred to the evil influence of consanguineous 
unions as such, whereas it is really due to the conditions of Mendelian 
inheritance. 

On many islands there are unique species, such as the St. Kilda Wren, 
the St. Kilda Mouse, the Fair Isle Mouse, and the Orkney Vole ; and one 
of the facts that most impressed Darwin on his famous Columbus voyage 
on the Beagle—discovering a new world, evolved and evolving—was see- 
ing seven or so separate species of Giant Tortoise on as many islands of 
the Galapagos Archipelago. There can be little doubt that these separate 
species represent divergent offshoots from an original species which in- 
habited a great equatorial peninsula projecting from Central America 
into the Pacific. When a partial submergence of the peninsula resulted in 
an archipelago, variations emerged in the groups of tortoise on the various 
islands, and the fact of isolation assisted in the process of species-making. 
This view is corroborated by the fact that the Giant Tortoises do not 
voluntarily swim, and thus have a restricted breeding-range. This illus- 
trates the isolation-factor in Organic Evolution. 


In Conclusion 


Three general considerations must be briefly alluded to in conclusion :-— 

(a) In spite of ourselves we tend to speak too often of past evolution, 
and too little of that which is at present going on. This is not unnatural, 
since the period under man’s observation and record is so short compared 
with the hundreds of millions of years during which Organic Evolution 
has been in progress. Moreover, some types have long ago reached posi- 
tions of well-established equilibrium, and do not seem to have varied 
much for ages, or to be varying in any marked way to-day. On the other 
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hand, we have before our eyes the continued changefulness of domesti- 
cated animals—there is always some new dog on the market—and of the 
cultivated plants, as is evident in flower-shows, and in such exuberantly 
mutant forms as Lamarck’s evening primrose, Q:nothera Lamarckiana, 
which has been prolific in novelties. Outside man’s shield, though under 
his scrutiny, there are some well-known mutating species like the fruit- 
fly, Drosophila ampelophila, which has in the twentieth century given rise 
to numerous true-breeding varieties. If these occurred in Wild Nature 
they would be regarded as new species. They are possible species in the 
making. It is not very long since some long-tailed field mice (Apodemus or 
Mus sylvaticus) were accidentally marooned on Fair Isle, one of the Shet- 
lands, and there establishing themselves, gave rise in the course of genera- 
tions to a new species, Apodemus fridariensis. Within recent years, the 
story has repeated itself, for some Fair Isle mice were taken by chance to 
the Ultima Thule of Tacitus, the island of Foula, some twenty miles out 
into the Atlantic, and have there by further variation given rise to a 
new variety, Apodemus fridariensis thuleo, which may, by continued 
divergence and stabilising, become clearly worthy of a new specific 
name. For approximately stable varieties are new species in the making. 
It is a question of degree. The important fact is that evolution ts 
going on. 

(>) In the minds of some loose thinkers, especially of anti-evolutionist 
prejudice, there lingers an erroneous view of the origin of species which 
is often expressed in the criticism that no naturalist has ever seen one 
species of plant or animal turn into another. It might be replied that 
brusque mutants occur which are at a leap as different from their parents 
as are many instances of related species ; or it might be pointed out that 
the mills of organic evolution grind very slowly ; but the final answer is 
that the critics are looking for a phenomenon which the evolutionist has 
not even imagined. What has happened, and still happens, in the origin 
of a new species is that a number of similar variants diverge from the 
parent stock, breed together, attain specific stability, and find a foot- 
ing in the struggle for existence, often in some slightly novel niche of 
opportunity. If their novel features are very markedly advantageous as 
compared with those of the originative stock, the new may oust the old ; 
or as often happens, the old and the new may get along together, probably 
with some slight difference in habits and habitat. But one species does 
not turn into another ; that would be magic, not evolution ! 

(c) The origin of well-marked newnesses is the most striking feature in 
evolution and the crowning wonder of life. We refer especially to great 
Steps, such as the origin of birds from an extinct reptilian stock, or the 
origin of warmbloodedness or viviparity, or the origin of tentative men. 
In these new departures and in many others more or less comparable in 
magnitude, the step is in kind rather than in degree. We cannot but feel 
that what appears is too big for its premises ; it is certainly more than the 
additive result of its antecedents. This is expressed by calling it a new 
synthesis, a new “‘ whole,” an “‘ emergence.” The terms do not explain 
anything, but they lay useful emphasis on the fact that many of the great 
novelties that have successively arisen in the course of the ascent of life 
are disclosures of some new aspect of reality which could hardly have been 
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anticipated. Even below the level of the living there are some good illus- 
trations of emergence, and one of the best is water. From a union of two 
gases—hydrogen and oxygen—there emerges liquid water, an unpre- 
dictable novelty with remarkable properties of far-reaching importance, 
making the whole world new. At the other end of the scale, the appear- 
ance of man, though implying a slow dawn, was an emergence, for man’s 
reason is a power very different from intelligence, which he shares with 
the higher animals, and man’s language is very different from animal 
speech. The story of Organic Evolution shows a succession of creative 
emergences. 

The “‘ man in the street ” bas often a philosophy—an attempt to think 
of all things together, and this colours his life. In the philosophic or synop- 
tic picture a large place must be found for Organic Evolution ; and it is 
therefore very important that everyone should have a clear vision of the 
actual facts, which are often travestied in careless exposition. Even the 
expert philosophers are sometimes open to the reproach of dealing with 
worn clichés of Nature, instead of with the facts themselves. Thus it is 
seldom recognised that the evolution of Animate Nature shows trends 
towards human ideals. In Wild Nature there is almost no disease ; Or- 
ganic Evolution makes for health. Animate Nature also favours that mas- 
tery of natural energies—a food store as its simplest—which allows of a 
certain freedom of action and victory over vicissitudes. Organic Evolu- 
tion makes for wealth. But if health and wealth be regarded as no more 
than pre-conditions of man’s true progress, which is a balanced all-round 
movement towards a fuller realisation of the true, the beautiful and the 
good, the biologist can advance his position and maintain that there are 
in Organic Evolution great trends towards even the highest values. Thus 
Beauty is almost omnipresent ; the success of Birds and Mammals is a 
testimony to the survival values of the raw materials of morals; the 
largest fact in Organic Evolution is the growing emancipation of Mind, 
and many are the rewards that have gone to clear-minded as well as able- 
bodied animals. Part of the momentum of Organic Evolution works in 
Man to-day, and while we always hope that the ape and tiger may die 
within us, we are not perhaps sufficiently appreciative of other pre-human 
legacies which are in line with our best endeavours. 

Finally, it is often and rightly said, as we have just been suggesting, 
that Man must be considered in the light of Organic Evolution, the out- 
come of an age-long process—and also a promise. But we must also 
envisage Organic Evolution in the light of man, since it is in Man that 
Nature finds its chief significance. We might say, Finis coronat opus ; 
were we not reluctant to think of any full stop to the evolutionary process 
as a whole. 
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SEX 
By 
F. A. E. CREW 


SYNOPSIS 


Is there a better definition of sex than that of Plato, which suggested 
that in the beginning man and woman were one but that through 
the wrath of the gods they were cleft apart, only ceaselessly to strive 
thereafter to come together again? Even though we cannot define 
sex exactly, we can describe its manifestations. Is sexuality only to 
be understood and justified by reference to its relation to reproduc- 
tion ? Can we dissociate the two and study them apart ? We can, and 
we can conclude that the attitude which demands that sex shall be 
the servant of reproduction cannot honestly find support in an appeal 
to biological fact. 


How and when is the sex of the individual determined ? The sex- 
determining mechanism has been laid bare, and the precision of its 
workings revealed. We know that sex is determined at the time of 
fertilisation by the mechanism which governs the distribution of the 
sex-chromosomes. But we know, further, that this mechanism in 
many forms can be and is influenced, even overwhelmed, by the im- 
press of other agencies. Just as in controlled experiment, male can be 
transformed into female and female into male, so also under certain 
conditions sex-inversion can proceed in nature. The réle of the sex- 
hormones in this strange reversal of sexual destiny is even now fairly 
clearly understood, and our present knowledge permits us to envisage 
a future in which many forms of personal and social disharmony will 
be repaired by means of the therapeutic use of these most potent 
modellers not only of the body but also of the mind, for already it can 
be shown that many of the problems of the psychologist need for 
their solution an appreciation of the facts of the newer physiology 
and biochemistry. 


More boys than girls are born : among people eighty years of age and 
Over there are twice as many women as men. It would seem that far 
more male children than female are conceived, and that both before 
and after birth the male dies far more easily than does the female. 
What is the explanation of these and allied facts? How might the 
sex-ratio be controlled ? 
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SEX 


THE NATURE OF SEX 


Dex, in its manifold manifestations, is so intimately woven into the 
fabric of human life that anyone, be he scientist or layman, must approach 
its study with awakened interest. When once the mind becomes entan- 
gled with the problems, personal and social, which cluster around sex, 
then, inevitably, insistent wonder and curiosity are aroused to yield in 
their turn, all too commonly, it would seem, myth and legend, taboo and 
doctrine. In every generation and in every land the complex of sex has 
been, and still is, regarded as one of the outstanding problems of the 
day. With passing time the problem has remained unchanged, but the 
attitude of peoples toward it has varied. In some societies an interest in 
matters pertaining to sex has been openly admitted ; in others it has been 
anxiously and imperfectly concealed. To-day and in most countries it is 
no longer accepted that sex is one of the great mysteries that defy under- 
standing, and the recognition of the fact that its peculiar mechanisms 
are complicated merely stimulates enquiry and no longer inhibits effortful 
analysis. The point of view is gaining ground that sex is a matter to be 
examined and explained. 

Science, which has enabled man to know the laws which govern the 
movements of molecules and the mechanisms which drive the world on to- 
ward its destiny, has also taught him that he may think of himself, with all 
his lusts and pains, his doings and his dreams, his beginning and his end- 
ing, as the expressions of physico-chemical forces ; even though, beyond 
and above all these, something other and additional may exist. It is this 
attitude of mind which has encouraged man to tear aside the veils which 
have concealed the problem of sex, and thus to learn that in all proba- 
bility all expressions of sex are nothing more or less than the results of 
the workings of a knowable, analysable, chemical mechanism. We know 
that male can be transformed into female : female into male ; that those 
details of structure which distinguish the sexes can be destroyed and as 
easily restored. We know a great deal of the manner in which, and of the 
time at which, sex is determined in the life history of the individual, anc 
that the mechanisms involved in this process can be manipulated to ar 
extent far beyond the imagination of those who are unacquainted witl 
recent developments in this field. That we know these things and mors 
is due to the fact that sex—an attribute of the living organism—has be: 
come a proper study for the biologist who, unlike the layman, does no 
regard sex as an exclusively human affair. To him, sex in man is only ons 
instance of a phenomenon which is to be encountered in countless othe: 
forms of life. That we know already a little about ourselves is due to th 
fact that we have learned a lot about other forms. The reader who prefer: 
to hold the view that man is surprisingly different from mouse or microbi 
in respect of the fundamental phenomena of life must not expect t 
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glean much from the writings of a biologist. The comparative method is 
universally employed in scientific enquiry, and biology has ever assumed 
that such phenomena as natality, mortality, sexuality and reproduction, 
for example, are not the peculiar possessions of any one particular species, 
but are the attributes of living things in general. 

To the layman, unacquainted with the more recently disclosed facts, 
nothing could appear simpler than to define sex by stating that there are 
two sexes—male and female ; that male differs from female in that he 
provides one kind of germ-cell, the spermatozoon (Gk. sperma=seed, 
zoon=animal), she another kind, the ovum or egg, and that, associated 
with this main difference, there are others which permit the observer to 
tell at a glance whether any given individual belongs to one sex or to the 
other. It is the case that one can classify the individuals of those forms of 
life with which the layman is acquainted as males and females, but when 
one undertakes a survey of the multitude of different forms of animal and 
plant life one finds that the distinguishing features quickly disappear. 
Yet, though in many forms the sexes can no longer be distinguished, it 
can be shown that amongst these there is still sex. What, then, is sex ? 
The layman may perhaps find an answer, but no biologist has yet given 
a sufficiently comprehensive and satisfactory reply. We do not know what 
sex is. Biology has not yet reached that stage of its development when it 
can describe the objects of its searchings. To one who is acquainted with 
the history of the sciences this is not surprising, for it will be found that 
the nature of the subject of scientific enquiry is commonly the last thing 
to be discovered. The physicist writes easily of matter, but he is not able 
to state what matter is. The biologist speaks easily about sex, yet he does 
not know what sex is. For the present, he disregards this fact and busies 
himself legitimately with a description and a consideration of the varied 
expressions of certain phenomena which are regarded by him as per- 
taining to the sex-equipment of the individual. 

One need not travel far in order to prove to oneself that superficial 
structural differences in characterisation are not satisfactory criteria for 
identifying the sex of an individual. The cock can be distinguished easily 
from the hen of a domestic fowl ; to distinguish the drake from the duck 
of many of the self-coloured domesticated breeds is not so simple ; whilst 
to distinguish the gander from the goose requires the knowledge of an 
expert breeder. And if one passes from the bird to the fish and onwards 
in a survey of the simpler forms of life, one at once finds that in countless 
forms in which sex exists there is no ready means of distinguishing male 
from female. So that, whatever sex may be, it does not demand the ex- 
istence of two types of individuals, readily distinguishable one from the 
other by differences in their superficial characterisations. 

In many of the forms in which male is not to be distinguished from 
female by differences in form or adornment, the sex of the individual can 
be recognised by reference to the réle that the individual plays in the act 
of sexual congress. In man and in domesticated animals generally the 
male, during the sexual act, deposits the spermatozoa elaborated in his 
testes within the genital tract of the female. But reference to other forms 
shows that mating does not necessarily demand the intimate congress of 
two bodies. In the case of certain newts, the male deposits a gelatinous 
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capsule containing his spermatozoa on the bottom of the river or of the 
aquarium, and the female then takes this up within her vaginal orifice. 
There is a small cuttlefish in which the semen of the male is passed into 
a transformed arm, which then breaks away and makes its way through 
the water until it meets a female of the species, into whose body it passes. — 
In all these cases, mating involves the transference of spermatozoa 
elaborated by special organs—the testes—within the body of the male 
to the genital tract of the female. But, in other forms, mating is concerned 
with the transference of material which cannot be regarded as being. 
either a part of the sex equipment of the individual or a product thereof. 
The slipper animalcule, Paramecium, for example, which is a minute, 
single-celled organism that lives in stagnant fresh-water pools, mates by 
forming a temporary union with another individual, quite indistinguish- 
able from itself, by means of a bridge of living matter or protoplasm 
(Gk. protos=first ; plasma=form). Across this bridge nuclear material is 
exchanged, and thereafter the individuals separate again. In other forms, 
mating consists in the complete and permanent fusion of two complete 
individuals to form one. 

It is difficult to trace a common feature through all these instances of 
mating. In the lowest forms it involves the permanent union of two whole 
individuals. Next comes the transient union of whole bodies and the in- 
terchange of bodily material. Thereafter comes the relegation of the task 
of providing the sexual contribution to special organs of the body. Asso- 
ciated with this are refinements in the mechanisms, by means of which the 
spermatozoa are transferred into the genital passage of the female. These 
make fertilisation of the ova by the spermatozoa more certain. This being 
so, the opportunity for practising economy in the production of ova is 
provided. Many fish, for example, extrude millions of ova during the 
breeding season, but, since fertilisation occurs in the water when ova 
chance to meet the spermatozoa extruded by the male, the majority are 
never fertilised. In the mammal, on the other hand, the spermatozoa 
are deposited in the genital tract of the female, and fertilisation is prac- 
tically certain. It is a matter of interest to note that such economy is 
practised only by the female. The male, during the act of sexual congress, 

provides enough spermatozoa to fertilise millions of ova, yet commonly 

only one ovum is available for fertilisation. The variety in the matter of 
mating amongst the different species is such as to make it impossible to 
derive any general principle from a comparative study. The sex of an 
individual cannot be identified by reference to the réle played by that 
individual during sexual congress. 

It would seem that one is almost driven to the view, that the nature and 
meaning of sex can only be recognised by bringing it into a definite and 
essential relation with reproduction. Society and the needs which have 
had their origin in the peculiarities of its structure have indeed always 
demanded that sex and reproduction shall not only be related one to the 
other in their actual expression, but also that sex can only be understood 
and justified by postulating that it is the mechanism which Nature has 
ever used for the preservation of the species and for the improvement of 
the race. It will be found that in most biological text-books, “* reproduc- 
tion ” is the title of the chapter which includes a subordinated account 
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of sex. Morals, as determined by recent forms of civilisation and as taught 
sy cleric and philosopher, unhesitatingly state that sex is the servant of 
-eproduction ; the means whereby Nature achieves the continuity of the 
species ; the reward which Nature pays to the individual for fulfilling its 
juty in begetting its kind. Schopenhauer, the great German philosopher, 
who was the first to express clearly the argument that love and sex are 
10thing but mechanisms which Nature created for the purposes of serving 
-eproduction, held the view that the attraction which two individuals feel 
for each other is to be explained only by reference to a purpose, and could 
yest be understood as the working of a mechanism devised by Nature for 
he drawing together of those individuals suitably matched for reproduc- 
ion. Such views as this impressed and even guided biological thought for 
yenerations. It is to be noted that they are not contributions of the science 
tself, but impositions born of sociological necessity or of theological pre- 
erence. They have had a definitely degrading influence upon the logical 
tructure of biology, and far too few biologists have rebelled against this 
nterference of social and theological demands in the development of their 
ywn particular science. 

It is too commonly forgotten, that the scientist of to-day does not con- 
ern himself with the meaning and the purpose of things. Until he leaves 
science for philosophy, he is not interested in the great generalisations 
which gripped the minds of men in older days, and which began with 
‘why ” and asked for final solutions. He does not seek ultimate truth, 
ut only an understanding of the mechanisms which underlie the pheno- 
nena of life and the attributes of living and non-living things. He has not 
© much interest in the purposes of creation as in the methods by which 
hey may have been achieved. 

It can be understood how Schopenhauer’s authoritative teaching would 
9¢ welcomed by such as sought an endorsement of the common demand, 
hat in any society wherein population increase is to be desired for any 
eason, everything that encourages a high birth-rate is praiseworthy and 
hould be rewarded, whilst anything that tends to reduce the birth-rate 
s blameworthy and should be punished. Under such conditions sexual 
ntercourse without pregnancy as a sequel must be avoided, and in order 
o discourage unfruitful intercourse the people must be taught that such 
§ unpatriotic, even sinful. Furthermore, it would seem that in every 
ociety there have been and are sufficient biologists of position, who will 
rovide endorsement for such attitudes by an appeal to what they regard 
is legitimate interpretation of scientific fact. In the past the biologist has 
ustified feudalism, Manchester Liberalism, socialism, and every other 
ype of social organisation and political programme by reference to 
elected biological phenomena, and they who have shown that it is not 
mly right, but even natural, that the strong should devour the weak, can 
lave no difficulty in accepting from the non-biologist the view that sex 
s but the servant of reproduction. 

Without doubt, the chief reason for the prevalence of this point of view 
S the might of the impact of Jewish theology upon the sex-ethic of other 
eoples. It is of interest, however, to note that there have been peoples, 
uch as the aborigines of Australia and the inhabitants of the South Sea 
Slands, who have been entirely unaware of the connection between sexual 
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intercourse and reproduction. To these fertility was the gift of a spirit, 
and mating, which was bound up in many rites and customs, had nothing 
whatsoever to do with parentage.' To other peoples, the Greeks, for ex- 
ample, sex has been justified simply and completely by sexual desire, and 
has been explained by reference to its nature and not to its apparent pur- 
pose. It is seen, then, that the point of view exhibited by many societies 
has not been universally accepted ; and, in any case, it can be argued that 
the reasons which have persuaded such societies to the view that sexuality 
can only be justified by reference to reproduction are not themselves 
scientific. Of course this does not prove that the attitude itself is neces- 
sarily unsound. But when the matter is considered dispassionately, it will 
be found that it is impossible to endorse it by an honest appeal to scientific 
fact. It is true that sexual activity commonly precedes, leads up to, and 
passes on to reproductive activity, but the relationship of sexuality and 
reproduction is such that one can as readily argue that the purpose of 
reproduction is the replacement of sexual individuals as to argue that the 
purpose of sexuality is to make reproduction possible. If the sexual act 
leads to reproduction, then reproduction itself yields nothing but an- 
other sexual individual. Reproduction leads to sexuality just as much as 
sexuality ends in reproduction. Birth leads to birth, and so there is ¢ 
continuous cycle with no beginning and no end, neither purpose not! 
cause. | 

This statement, however, is but a formal and logical one, and is no’ 
enough. It merely argues that the explanation of sex as a means of re- 
production is not valid. It does not obviate the necessity of analysing thx 
obvious interrelationship of sexuality and reproduction which un- 
doubtedly exists. Even the slightest acquaintance with this subject show: 
that the relationship is so intricate and intimate, that it may well be 
doubted that any attempt at the analysis of this complex can be successful 
Nevertheless, the point of view that such an analysis is both desirable anc 
possible must prevail. It is true that the time has not yet arrived wher 
a final answer to the question as to what sex actually is can be given ; th 
present is but the period of preliminary analysis in the science of se: 
biology. For the time being, we must concern ourselves with a descriptior 
of the object of this science and with a survey of its particular field, anc 
it is to be recognised that, as knowledge increases, complications will aris 
which will demand revision of most, if not all, of the conclusions at whicl 
we may now arrive. In the development of any science, advance, in th 
first stages rapid, becomes retarded as the probings become deeper. 

It is desirable to examine the question of the possible separation of se: 
and reproduction for the reason that unless they can be so separatec 
neither can be analysed alone, with the result that much concerning them 
separate and in association, cannot be understood. That they can. b 
separated can be shown by an appeal to the comparative method of study 
If we were to confine our attention to one species, then the task:would b 
impossible, but if we compare sexuality and reproduction in the differen 
species, and if we assume that all these possess certain attributes in com 
mon, our task becomes quite hopeful. 


1 For an elaboration of this point, see the Article on The Beginnings o 
Morals and Culture, p. 413. 
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A review of sexuality in its various aspects, and as exhibited by the 
nany diverse living forms, reveals the fact that it is indeed usually as- 
ociated in the most intimate fashion with reproduction. This is especially 
0 if one’s survey is restricted to the higher animals. But if it is extended 
0 as to include invertebrate animals, plants and the unicellular organisms, 
me finds, amongst these, innumerable instances of reproduction without 
ex ; in other words, that asexual reproduction—the production of off- 
pring without mating—is as widespread as is reproduction with mating. 
Manifestly, therefore, sexuality is not essential for reproduction. The 
ndian stick insect, Dixippus, exists both in the male and female form, 
mut the male is exceedingly rare and the mating of male and female has 
lever been observed. The female lays a great number of eggs which 
levelop without having been fertilised, and in this insect the male is to 
ye regarded as a reminiscence of older times in the history of the species, 
vhen both sexes played their réle in mating and when fertilisation was 
ne rule. 

It has long been known that the eggs of the sea urchin, which normally 
egin their development only after having been fertilised by the sperma- 
ozoa of the male, can be made to develop by being placed in sea-water, 
he salt concentration of which is higher than normal. Furthermore, it 
as been demonstrated that if the egg of the frog is punctured by means 
f a fine needle, it will develop into a tadpole and thence into a frog, 
hough usually, before there can be reproduction, the ova of the female 
lust be fertilised by the spermatozoa of the male. A “ fatherless ” frog 
as been produced, but as yet no fatherless mammal has appeared under 
onditions of controlled experiment. That this is so is not surprising, for 
here are so very many difficulties in the way ; the egg of the mammal is 
0 tiny and is so jealously guarded within the body of the mother. Exami- 
ation of large numbers of ovaries of rats, however, has shown that in all 
robability unfertilised eggs begin to develop into embryos, and although 
is development does not proceed very far, nevertheless such instances 
learly demonstrate that, in principle, the origin of a new individual in 
1e rat can occur in the absence of any influence contributed normally by 
1¢ sperm of the male. Since this is so, it follows that the production of 
fispring by the mammal, though usually intimately associated with 
exuality, is not necessarily dependent upon it. 

The architectural unit of the body is the cell. This is a minute mass of 
ving stuff—the so-called protoplasm, enclosed (in most cases) within 
capsule or wall. There are two kinds of living things—the unicellular 
fganisms, whose bodies consist of a single cell, and the multicellular, 
those bodies consist of many cells. In the latter, different groups of cells 
fe concerned with different functions. One group constitutes the re- 
roductive organs which elaborate the sex cells. If one examines a typical 
ell one finds that the protoplasm within is not homogeneous, but that 
y appropriate methods of staining this by means of dyestuffs it is possible 
) distinguish a central area—the so-called nucleus—which can be shown 
) differ chemically, and structurally, from the rest. 

If one turns to the unicellular or noncellular forms of life, the 
rotista (Gk. protistos=first of all), the primitive organisms from which 
nimals and plants arose, one can readily find evidence which seems to 
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show that amongst these sexuality and reproduction are not only distinct 
but are contrasted. They reproduce or multiply by a process of simple 
division : one individual dividing to become two. On the other hand, two 
individuals may fuse—conjugate—(and it is customary to regard this con- 
jugation as a sexual process) and the result of this fusion is that the num- 
ber of individuals is reduced and not increased. So also it is in the case 
of the human subject ; the origin of a new individual occurs in the union 
of two sex-cells to become one—the ovum and the spermatozoa, the 
gametes or marrying cells (Gk. gametes= spouse) fusing to form the zygote 
or fertilised egg, which by its continued division gives rise to the ney 
individual. The process of building the new individual out of the fertilisec 
egg is asexual, being nothing more than the continued division of cells. 
all having their origin in a single cell. It would seem, indeed, that the par 
that sexuality plays is merely that of providing the stimulus to this cel 
division. Normally this stimulus takes the form of the fertilisation of the 
ovum by the sperm, but as has been shown, this fertilisation can efficiently 
be replaced by relatively simple physico-chemical techniques. 

There is no difficulty in showing, therefore, by an appeal to the fact: 
of biology, that sexuality is not the only means of reproduction. Repro: 
duction can occur without sexuality. It follows that one cannot argue tha 
sex is, in all cases, the servant of reproduction. Still, one might argue tha 
sexuality is necessary for reproduction in those forms in which it has beer 
developed and in which sexual activity normally precedes reproductive 
activity. It has been urged that the fact that sexual reproduction i 
sO common amongst the higher forms is an indication that it mus 
be positively advantageous to its exhibitors. It is assumed that thi 
higher forms possess greater efficiency in their functioning than do thi 
lower. 

But surely we have the right to ask those who compare one mechanisn 
with another to define and to exhibit their standards ! By what yardstick 
are the modes of reproduction to be measured ? It used to be taught tha 
sexual reproduction was more advantageous than asexual, for the reaso1 
that the union of cells derived from different bodies leads to rejuvena 
tion. It is the case that the germ cells of the higher plants and animal: 
perish unless they unite in fertilisation ; but it does not follow that sene: 
scence and natural death are fundamental phenomena inherent in all living 
tissues, or that conjugation (i.e. the temporary or permanent fusion o 
two individuals) and fertilisation (7.e. the fusion of two dissimilar sex: 
cells, sperm and ovum) are the only means of outwitting them. It is knowr 
that in many animals parthenogenesis (the process whereby an egg de 
velops without activation by a sperm) can replace fertilisation as a metho¢ 
of reproduction, either temporarily or else permanently. Moreover, ex 
periments involving the growth of cells outside the body on appropriat 
media, and of tumour cells transplanted from individual to individual 
have shown that these can thrive indefinitely. It is abundantly establishec 
beyond all doubt that the living cell can multiply and flourish in th 
absence of any sexual reinforcement. Many are the cultivated plants whicl 
have been propagated continuously by root cuttings or grafts for lon: 
periods of time, and yet show no signs of diminished vigour. In fact, ther 
are certain plant species which are completely sterile and which reproduc 
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xclusively by parthenogenesis (Gk. parthenos= virgin; genesis= descent) 
yr by some other asexual process. 

The conclusion that conjugation or fertilisation, with the resulting 
nixture of living contributions from two sources, implies rejuvenation 
yas reached from the study of conjugation in noncellular organisms. The 
lipper animalcule, Paramecium, multiplies, as has been stated, by divi- 
ion of the individual into two. As soon as these daughter individuals 
save reached full size they divide again. Normally, however, there occurs, 
fter a series of such divisions, a phase when this multiplication is replaced 
yy conjugation. It was observed that as the age of a culture of Paramecium 
ncreased, the frequency with which multiplication occurred became 
teadily reduced ; and that after the period of conjugation the division 
ate again reached its full height. It was assumed, therefore, that con- 
inued asexual reproduction, as represented by division, could not go on 
vithout end, since the periods of such multiplication were followed by 
eriods of physiological depression and then by the death of the culture 
inless conjugation occurred. Conjugation, it was concluded, removed the 
esults of this progressive diminution in vigour. However, it has more 
ecently been shown beyond all doubt that such degeneration of the stock 
an be due simply to faulty husbandry, and that the conclusion that con- 
ugation was responsible for the rejuvenation of the culture is no longer 
enable. 

Other somewhat similar theories, formerly very prominent in biological 
eaching and all concerned with the nature and meaning of sex, have 
assed into obscurity. One of the most prominent of these was that con- 
erning amphimixis (Gk. amphi=both; mixis=mingling)—the mingling 
f maternal and paternal contributions to the offspring in the fusion of 
wo dissimilar individuals or gametes. This theory had its origin in the 
Xperience of breeders who had noted that crosses between different races, 
arieties and species, were often remarkable for their vigour, this com- 
1only taking the fori of a greater size, more luxuriant growth, earlier 
ttainment of maturity, or greater resistance to unfavourable external 
onditions. The results of the early hybridisers gave rise to a widespread 
elief, that this crossing was itself the cause of this increased vigour, and 
nat inbreeding—the mating of near relatives—was in the same sense the 
ause of degeneracy. It is now known that outcrossing, which involves 
1¢ mating of two dissimilar types, does not invariably yield hybrid 
igour, and also that inbreeding is not always harmful but that, in fact, 
can be definitely advantageous, leading to the establishment of a uni- 
rm and true-breeding stock. For an understanding of the modern in- 
rpretation of the facts concerning these estimates of breeding, a certain 
cquaintance with Mendelian theory is demanded. 

If the nucleus of a typical cell is examined it is found to consist of 
lasses of material which take up stain eagerly and deeply and which is 
nown as chromatin. In certain stages of the process whereby a cell divides 
) become two, this chromatin becomes aggregated in the form of rods 
-the so-called chromosomes. Modern Mendelism postulates that corre- 
oonding to all of the hereditary characters (details of form and of func- 
on) which an individual may exhibit, there are hereditary factors resi- 
ent in the chromosomes. Hereditary characters can be classed in pairs 
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and the members of each pair are alternative. For example, the colour of 
the eye in man may be brown or else it may be blue. In respect of each 
character exhibited by the individual there are, in the cells of the body 
and in the unripe germ cells, spermatozoa or ova, two hereditary factors, 
one of which was derived from the paternal parent, the other from the 
maternal. Thus a particular individual may have received the factor for 
brown eye colour from both parents and thus be duplex for this factor, 
and homozygous (Gk. homos=same; zygon=yoke) for the characte 
responding to them. An individual, on the other hand, may have received 
the factor for blue eyes from each of its parents, and therefore be simplex 
for the factor and homozygous for the character blue eye colour. But an 
individual which has received the factor for brown eye colour from on¢ 
parent and the factor for blue eye colour from the other will be brown- 
eyed and it will be heterozygous (Gk. heteros=other; zygon=yoke), 01 
hybrid, for the character it exhibits. In order to express this fact that 
when the factors for brown and blue are both present, the browr 
character prevails, brown is said to be dominant to blue and blu 
recessive to brown. 

The individual carries the hereditary factors in pairs, and in the cas 
of each pair the members may be alike or unlike. But, into the ripe gamett 
there passes only one member of each pair of factors. Thus, in respect 0: 
all the factors for which the individual is duplex, the gametes will all bs 
alike, but in respect of those factors for which the individual is simplex 
there will be two kinds of gametes, those with this factor and those with: 
out it. Thus it is that the individual “breeds true”’ for those character: 
for which it is homozygous. 

It is assumed that inbreeding has but one demonstrable effect : it in 
creases the degree of homozygosity, that is, the state of being homozygou 
for the characters exhibited by the stock, and duplex in respect of th 
factors corresponding to these. An individual is to be regarded as a combi 
nation of many thousands of hereditary characters, and probably i 
respect of most of them it is heterozygous. Inbreeding reduces thi 
hybridity, and slowly but surely leads to a state in which the individus 
is homozygous for all the characters it exhibits. But all characters are no 
advantageous. In every one there are the hereditary factors which corre 
spond to characters that maim and deform and kill. But since these ar 
for the most part recessive in nature, the alternative normality bein 
dominant in relation to them, they are hidden and do not work their wi 
in the case of individuals which are heterozygous in respect of the charac 
ters corresponding to them. Only when an individual which is homo 
zygous for such a character appears is the effect seen. Inbreeding pro 
vides the opportunity for such an individual to appear. Outcrossin 
reduces the chances of such an individual appearing, since it is unlikel 
that two comparatively unrelated individuals will be carrying, hidden i 
their hereditary constitutions, the factor for the same deleterious charac 
ter. But just as inbreeding permits the appearance of undesirable charac 
ters, so does it also lead to the production of individuals which are home 
zygous for the useful, advantageous characters, and since the great mer. 
of homozygosity is that its possessor breeds true, therefore, through in 
breeding, there can arise a stock purged of its undesirable recessives anc 
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a virtue of its hereditary constitution, inevitably begetting offspring as 
,omozygous and therefore as excellent as itself. Outcrossing, on the other 
iand, increases the heterozygosity of a stock. The good characters of one 
yarent can reinforce the good of the other. The harmful recessives of one 
an be covered by the alternative advantageous dominants of the other. 
3ut hybrid vigour only follows when the contributions of the two parent 
re complementary and compensatory ; profound disharmony can ensue 
yhen undesirable reinforces undesirable. It is because two comparatively 
nrelated individuals are less likely to carry the hereditary factors for the 
ame deleterious recessive characters than are two comparatively closely 
elated individuals, that sexual reproduction, associated with marriage 
aws that prevent the mating of close relatives, can perhaps be preferred 
9 asexual methods of begetting offspring. But the advantages of sexual 
eproduction are not inherent in this particular system. The effects are 
eferable to the peculiarities of the hereditary constitutions of the indivi- 
uals that mate. 

It has been argued that this amphimixis has played a most important 
Ole in evolution. New hereditary characters, advantageous or harmful, 
ave their origin in an alteration in the hereditary constitution, that is, 
1 the hereditary factors of the individual. Such an alteration is known 
$ a mutation. In sexual reproduction such a mutation can have occurred 
1 either of the two parents, and so mutations occurring independently 
1 time and space can meet. This is not so, of course, in cases of asexual 
eproduction, for here there can be no pooling of advantageous mutations 
aat have been endured by two individuals. A further advantage of sexual 
eproduction is that, by the pooling of the characters of two parents, off- 
pring combining the advantages of both can be produced. 

It is a matter of observation, however, that the majority of mutations 
‘ould seem to be disadvantageous. In the case of asexually reproducing 
rms, such mutations would either eliminate or seriously embarrass their 
xhibitors. In sexually reproducing forms, on the other hand, such re- 
essives could remain hidden for long periods and only be brought to 
ght amongst the offspring of two individuals, each of which is hetero- 
ygous in respect of these characters. Thus a stock in which sexual re- 
roduction is the rule could become slowly but surely loaded with harmful 
cessives, which almost certainly must lead ultimately to the appearance 
f degeneracy. Under such circumstances racial decay is inevitable. In 
ntrast with this, the elimination of the unfit, in the case of the asexually 
producing forms, is swift and ruthless. Moreover, homozygosity in re- 
ect of advantageous characters can only be obtained if sexual repro- 
uction is the rule and, in the absence of definitely controlled mating, 
ter a very considerable time. In the case of the asexually reproducing 
rms, the state of homozygosity is attained relatively quickly, and once 

has been achieved it continues. 

It may be argued that heterozygosity implies a power of adaptation on 
l¢ part of the individual to a changing environment. It seems to be the 
ise that the homozygous individual is not relatively so plastic. This may 
> a matter of considerable importance in the case of other forms, but 
an can control his environment much more easily than he can control 
$ hereditary constitution. It is far simpler to warm a room than to 
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impose a control upon one’s own temperature-regulating mechanism. 
Moreover, how can one maintain that the lowly bacteria cannot and do not 
adapt themselves to changing environments ? Indeed, they are remark- 
able for their powers of adaptation, and yet they reproduce asexually. It 
is interesting to note that if mankind reproduced asexually, then racial 
improvement would be a simple matter, if only certain selected indivi- 
duals were permitted to reproduce themselves. Heterozygosity associated 
with sexual reproduction certainly yields fascinating variety in the matte 
of combinations of hereditary characters, but the association certainly 
prevents the easy perpetuation of the desirable and permits the appear- 
ance of the definitely undesirable, judged by any standard, in increasing 
numbers. 

An examination of the postulated intimate connection between sexualit, 
and reproduction, then, fails to demonstrate that such a connection exist: 
in fact. Furthermore, sexuality does not seem to possess any real advant 
age over asexuality in the matter of reproduction. 

It would seem that the personal value of the sexual act is not necessaril 
reduced after sterilisation. The ‘‘ change of life ”? or menopause in wome! 
marks the cessation of those activities on the part of the ovaries whic! 
lead to the production of ova, but though reproduction thereafter be 
comes impossible, the personal enjoyment in sexual congress is not neces 
sarily thereby decreased. In the case of the male, castration in the adul 
is not followed by an inability to perform the sexual act, though certainl 
it renders fertilisation impossible. It can be shown that sexual activit 
without reproductive activity is as possible as reproduction without sex 
In the case of the man, the sexual act is the reproductive act : it is th 
actual ejaculation of the seminal fluid which gives the greatest sense ¢ 
pleasure in the sexual act, and this ejaculate is the contribution of th 
male to reproduction. To prevent ejaculation is to avoid satisfaction : t 
avoid the reproductive act is to obliterate much of the sexual act. But i 
the case of the female the sexual act has nothing whatsoever to do wit 
the reproductive act, for coitus is not attended by the discharge of ov: 
In her case sexual satisfaction is achieved through the stimulation « 
nerve endings in the genital tract by the copulatory organ of the mal 
and ovulation—the discharge of ova from the ovaries—does not occt 
until some hours later, as in the rabbit, or else it has no relationship wha’ 
soever to coitus. In the human female, ovulation occurs periodically an 
unconsciously during the period puberty-menopause, both in wife an 
in virgin, and coitus has nothing whatever to do with this process. The 
is no reason for assuming that the extrusion of an ovum is in any we 
a conscious or a pleasurable event. The pleasure of sexual activity has n 
relation to reproduction. It is present whether coitus is fruitful or abortiv: 

It may be argued that sexual activity is really associated with repr« 
ductive activity in the human female for the reason that sexual activit 
is associated with the reception, if not with the extrusion, of gametes. Bt 
such a contention cannot be maintained. Masturbation can replace coitu 
and it can be shown that sexual satisfaction on the part of the female 
not necessarily attended by the reception of the gametes of the male. TI 
only possible relation would seem to be that sexual activity in the fema 
permits her to exhibit her reproductive function. 
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The search for a definition of sex would seem to be hopeless. It has 
been shown that one cannot refer it to the relationship of two individuals, 
these being either dissimilar or similar in characterisation. It is true that 
in the case of man and of domesticated animals the sexual act is an affaire 
ad deux in which two dissimilar individuals, a male and a female, play 
different rdles. But this is not all, for following intercourse there is a 
definitely sexual interaction between the gametes, the ovum and the 
sperm. These are as dissimilar in their form and function as are the bodies 
which elaborate them. There is thus a sexuality of the individual and also 
a sexuality of the gamete. It is the case that usually the sex of the indivi- 
dual is in accord with the sex of the gamete elaborated by that individual, 
but it can be shown that the sexual characters of the individual are not 
dependent upon the type of gametes which the individual elaborates. 
Experimentation has shown that the general appearance and behaviour 
commonly regarded as typical of maleness are exhibited even in cases in 
which the tissue of the testis, which is responsible for the production of 
spermatozoa, has been destroyed, and similarly that the typical female 
characters persist after the production of ova by the ovaries has been 
rendered impossible. The production of spermatozoa is only one of the 
characters which, in their combination, comprise the state or quality of 
naleness ; it is not the cause of maleness ; and therefore the sexuality of 
he gamete and the sexuality of the individual must be considered 
separately. 

Biologists have applied the term “ sexual activity ’’ to so very many 
ind such varied phenomena, that any exact definition is difficult. How- 
ver, there would seem to be general agreement that sexual activity is 
hat particular activity exhibited in the mating of male and female, being 
he force which impels the individuals to mate. But, as has been said, 
he modes and methods of mating are exceedingly varied. In certain 
orms male and female do not exhibit any mutual activity in mating. Each, 
ipparently without reference to the other, merely extrudes its gametes 
ind these, disseminated through the water, meet and mate, that is to say, 
hat dissimilar gametes mate but that sexual individuals do not. Now, 
uch a meeting and mating of gametes is just as much a sexual act as is 
he meeting and mating of male and female individuals. Manifestly, the 
nating of individuals cannot be a criterion of sexuality. It has been 
hown that sex-dimorphism—the existence of structurally different male 
ind female forms within a species—is not, as would appear to be the case 
t first sight, fundamental to sex. There are no sexes in the common earth 
vorm or in the common snail. All individuals are alike in respect of sex- 
quipment, each possessing both ovaries and testes, and each producing 
oth ova and spermatozoa. Nevertheless, the individual does exhibit 
exual activity for, having reached a certain stage of its development, 
ach seeks out a mate—another individual exactly like unto itself—and the 
WO join in sexual intercourse, each fertilising the other. In forms such 
is this one cannot speak of the mating of the sexes, but only of the mating 
ff two individuals. It is even more difficult to fit into the conventional 
iicture of sex forms such as Spirogyra. This is a plant which has the 
orm of long green threads, anchored to the bottom of ponds and slowly 
lowing streams. Every thread is subdivided into many component cells, 
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and should two such threads come together after they have reached a 
certain stage in development, it may be seen that some of the cells send 
out protruding feelers which enter cells of the adjoining thread. More- 
over, it is possible to distinguish between the passive cell which receives 
the feeler and the active cell which sends these out. One might refer to 
the passive cell as being the female and its mate as the male cell in this 
relationship. By experiment one can distinguish between threads, all 
the cells of which under these conditions extrude feelers, and other 
threads, all the cells of which receive these ; that is, one can distinguish 
between male threads and female threads. But should one keep two 
female threads together, one or other of them will behave as a male to- 
ward its companion. The explanation offered to accommodate these and 
other facts is that these threads are weakly or strongly sexed. A “‘ weak ” 
male behaves like a female in its relationship with a “‘ strong’ male, or 
as a male to another male “‘ weaker ” than itself. Manifestly, the meaning 
of maleness and femaleness loses much of its clarity. The relationship of 
thread and thread can better be understood if one merely states that the 
strength of the sex of these threads varies and that the more strongly 
sexed thread behaves as a male toward the weaker sexed thread, and tha’ 
the weaker sexed thread behaves as a female toward the more strongly 
sexed thread. The suggestion that is conveyed by these experiments i: 
that the sexuality of an individual is not absolute but relative. 

Should one seek for some feature common to all these instances, on 
must conclude that sex is not necessarily expressed in the form and in ths 
appearance of the individual, but in its behaviour and reactions unde: 
certain conditions. It is the stimulus which excites sexual activity tha 
varies as one passes from form to form ; but the method of the respons 
to this stimulus would seem to be common to all. In heterosexuality, th 
stimulus that lights up sexual activity is the person or the image of anothe 
individual of the opposite sex. In homosexuality, the sexuality of the in 
dividual is released and stimulated by the presence of an identical indivi 
dual. There are other forms, in which both ova and sperm mature withi 
one and the same body and are extruded together, and in which this ex 
trusion of gametes is not in any way dependent upon the presence a 
another individual. Yet such extrusion is a sexual act, and there may b 
observed during its occurrence every sign which is associated in othe 
forms with the congress of two differently sexed individuals. Intense ex 
citement, followed by calm, would seem to be the hall-mark of sexualit 
in its expression in all forms, either hetero-, homo-, or auto-sexual. 

This imperfect discussion of the nature of sex must presently suffice 
One leaves the subject with a feeling of regret that biologists and layme 
could not be content to leave the nature of sex unexplained and to accef 
some simple point of view as that of Plato, who held that in the beginnin 
man and woman were one, but that they were divided by the wrath of th 
gods into two, who for ever tend to come together and unite again. Suc 
a view at least expresses the fundamental character of sexuality. 
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THE ORIGIN OF SEX IN THE INDIVIDUAL ORGANISM 


It is necessary next to discuss the nature of those factors which deter- 
mine whether any given organism shall develop into a male or else into 
a female. This question is usually known as the determination of sex. 
Before passing on to it, however, it is desirable briefly to discuss the 
origin of the individual itself. This story, as does everything else in the 
history of biology, begins with Aristotle, the first biologist whose pub- 
lished works we possess in complete form. This great teacher divided 
animals into two classes—those which developed without parents, directly 
from unorganised matter by means of spontaneous generation, and those 
which came into being through sexual reproduction, each of the parents 
contributing something to the offspring. According to him, the ejaculate 
or semen of the male did not originate in the testes ; the true function of 
these organs being to delay emission of the male ejaculate until it had had 
time to ripen. In the female it was not the uterus (womb) or the oviducts 
the tubes which lead from the uterus to the vagina, L. ovuum=egg; 
lucere=to lead) which provided the maternal contribution to the next 
zeneration, the material which was contributed being the menstrual blood. 
[he process of reproduction consisted in the mixture of the menstrual 
dlood and the male ejaculate, and in the development of an egg from this 
nixture. The female contributed the substance of the embryo, whilst the 
nale contributed that formative impulse which initiated growth and 
letermined form. 

The ovaries of the mammalian female are solid bodies, quite unlike 
hose of the bird, and were referred to by the earliest anatomists as 
‘female testes.” Galen supposed that the semen of the male was manu- 
actured in the arteries and veins of the testes, and was thereafter sieved 
hrough these latter organs. The female semen, according to this au- 
hority, was likewise elaborated in the blood-vessels of the female testes, 
ind the two fluids, male and female, became mixed in the uterus of the 
emale, there to coagulate and then become frothy and thus evolve the 
mbryo. For a thousand years this point of view prevailed. 

It was not until William Harvey, greatly influenced by the previous 
servations of Fabricius, wrote his great book De generatione animalium 
1651), that new concepts began to be considered. Harvey was the per- 
onal physician of Charles I, and this position provided opportunity for 
im to transfer his work from the incubating hen’s egg to mammals. He 
vas permitted to carry out a post-mortem examination of female deer, 
illed by the enthusiastic royal huntsman. Harvey found, quite unex- 
ectedly, that the uterus of the deer, before November 12th (the date is 
f importance only in that it bears a relation to the normal mating season 
f the deer) in any of the years of his study, was completely empty, al- 
hough its lining was swollen and softened. This observation supported 
either the views of Aristotle (according to whom there should have been 
isible, during the first stages of generation, menstrual blood mingled 
ith male ejaculate) nor those of Galen (according to whom there should 
ave been visible a mixture of male and female semen). King Charles, 
iterested in these findings, next permitted Harvey to have twelve does 
iken alive during the mating season. Some of these were killed soon after 
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capture, and again nothing was found within their uteri. The others 
were kept and later gave birth to their young. It appeared, therefore, that 
indeed for a fortnight, or even a month after conception, nothing existed 
in the uterus which the human eye could discover. But, about the 12th 
to 14th of November, Harvey noted the presence of white filaments, like 
spiders’ webs, becoming conjoined and presenting themselves as mem- 
branous or gelatinous sacs, and a few days later the tiny embryo could 
be identified amid its membranes. From these observations Harvey con- 
cluded that the spermatic fluid did not reach the uterus, but exuded an 
effuvium which stimulated the uterus to secrete the egg. 

Another generation elapsed before further discoveries were made. 
Swammerdam and van Horne of Leyden developed the idea that the 
“ female testes ” of the mammal were comparable to the ovaries of birds, 
like them producing eggs. The same idea was included in a thesis of 
Stensen (1667), but whilst these were continuing their studies a third 
student of the Leyden group, de Graaf, published in 1668 a book which 
anticipated many of the points that were still being considered by the 
others. A later book, De Mulierum organis generationi inservientibus (1672). 
by the same author, contained a full description of the genital tract of the 
human female and the first real account of the ovarian follicles. He was 
of opinion that the whole content of the follicle was the ovum, and that 
what we now know as the corpora lutea (yellow bodies) developed in the 
follicular wall before the rupture of the follicle. Using the rabbit as his 
experimental material, de Graaf found nothing in the genital tract 0: 
those which he killed on the first or second day after mating, but on the 
third day he found tiny spherical bodies in the Fallopian tubes (see Fig. 1) 
and on the fourth day slightly larger spheres in the uterus. He rightly 
regarded these as the products of the ovary, and the forerunners of thi 
embryos. It is interesting to note that no one else succeeded in findins 
embryos in the uterine tubes again until more than a hundred years hac 
passed. 

A few years later (1677) Leeuwenhoek discovered the spermatozoo! 
in a drop of fluid obtained by one of his students from a patient sufferin: 
from a urethral discharge. Observations made on other animals reveale 
the presence of these animalculz in the seminal fluid of all of these. Leeu 
wenhoek promptly concluded that the spermatozoon was the whol 
material contribution to the embryo from its parents, and that the uteru 
of the female was simply the place where the spermatozoon was incubate 
and was nourished. He denied the importance, even the existence, of th 
egg. Leeuwenhoek’s view that the spermatozoon was the rudimentar 
embryo was carried to absurd lengths by his followers, one of whom pub 
lished a picture of a homunculus—a miniature man—which he had ob 
served in the seminal fluid and which had the outward appearance of 
spermatozoon but which, on closer examination, revealed all the char 
acteristics of a minute human being with folded arms. From this it we 
deduced that within the testes of this homunculus there was a still smalle 
homunculus and so on, ad infinitum; Adam, the first man, therefor 
must have contained within his reproductive system all the generatior 
that could follow him, enclosed one within another like the unendin 
boxes of a Chinese puzzle. . 
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Fig. 1. GENITAL ORGANS OF SOW 


The ova develop within the solid ovary. As each ovum ripens it becomes en- 
losed with a follicle containing fluid—the liquor folliculi—and moves toward 
ne surface of the ovary. In the diagram the follicles are seen as grape-like 
lusters. As the ovum ripens, this fluid increases in amount until the pressure 
ithin the follicle is such as to cause a rupture of the follicle wall which is ex- 
osed on the surface of the ovary. The ovum is extruded and passes into the 
10uth of the Fallopian tube and onwards into the uterine horn. The wound on 
1¢ surface of the ovary, thus produced, heals, and the scar tissue is peculiar in 
lat it is yellow in colour and glandular in structure. Such a mass of scar tissue 
Known as a corpus luteum which elaborates specific chemical substances that 
lay their part in the maintenance of the state of pregnancy. 

The ejaculate of the male is deposited in the upper part of the vagina, and the 
Jermatozoa make their way upwards through the cervix (the neck) of the uterus 
ito the body of the uterus and on into the uterine horns. It is here that sperm 
ad ovum meet and that fertilisation takes place. 

The fertilised ovum becomes embedded in the wall of the uterus and proceeds 
) develop into embryo and fcetus. At the time of birth the neck of the uterus 
lates and the muscular action of the uterus expels the foetus via the vagina to 
le exterior. 
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Fifty years later von Haller (1752) carried out embryological studies 
of sheep, after the manner employed by Harvey in the case of the deer. 
The results he obtained confirmed Harvey’s opinion that nothing was to 
be found in the tubes during the first part of pregnancy, and he con- 
cluded that something of an undefined character passed from ovary to 
uterus and there slowly coagulated into the ovum. In 1778 William 
Cruikshank, an assistant to William Hunter, repeated this work, using 
the rabbit. Cruikshank had no difficulty in finding ova in the Fallopian 
tubes on the third day after mating, and in the uterine horns (see Fig. 1) 
thereafter. Thus the work of de Graaf was confirmed 106 years after the 
publication of his results. 

Then came two young men of Geneva, Prevost and Dumas, who de- 
monstrated (1824) that complete spermatozoa were to be found in the testes, 
and that these organs were the site of their origin. Next they showed that 
by mixing the eggs and the sperm of frogs, tadpoles could be produced, 
but that if filtered spermatic fluid, or the vapours arising from the sper- 
matic fluid, were used the eggs were not fertilised. Furthermore, they 
demonstrated that, after copulation, spermatozoa could be found in the 
uterus of the dog. This was the first observation of this fact, and con- 
stituted a conclusive refutation of Harvey’s notion that nothing passec 
from the male into the upper portions of the genital tract of the female 
Later they found in the uterus very small bladder-like bodies, like those 
noted by de Graaf and Cruikshank in the uterus of a rabbit. Since they} 
expected to find very much larger bodies than those which they found 
they concluded that the large ova of the ovaries—that is the Graafiar 
follicles—contained small ovules. But when they examined the follicle 
in the ovary of the bitch, they did not find any of the small clear vesicle: 
which they expected to see. But it is recorded that on two occasions they 
did observe minute opaque round bodies, the very objects for which the 
were seeking, but they dismissed them from any consideration. 

The two men parted shortly after this work was completed, and thei 
opinions developed somewhat divergently. Prevost gave it as his opinio1 
that spermatozoa and ova together yield the embryo ; but held the viev 
that neither of them formed any part of the actual tissues of the embryo 
He seems to have thought that the sperm and the egg interacted to secret 
the embryo in the uterus. Dumas on the contrary believed that the sper 
matozoon, having united with the ovum, became the nervous system © 
the embryo, the ovum contributing the rest. 

The next great figure in this history is von Baer. It was he who actuall 
discovered the mammalian egg (1828). Unlike his predecessors, he, usin 
the dog, worked backwards from twenty-four days old embryos, takin 
the later stages of development first. He traced the embryo from th 
uterus on into the Fallopian tube. Having decided that the next step 1 
his investigation was the examination of the ova in the ovary itself, h 
opened up a follicle and took out therefrom a yellowish white point whic: 
was floating in the fluid. Placing this under a microscope, he saw “ a 
ovule,” exactly similar to those that he had previously found in th 
Fallopian tubes. In 1866 Gegenbaur was able to prove that in all animal 
the ovum is a single cell. It was not until 1875 that Hertwig demonstrate 
the actual union of egg and spermatozoa. 
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Thus was the story completed. A spermatozoon, a single cell produced 
oy the testis of the male, unites with an ovum, a single cell produced by 
the ovary of the female, to form the new individual. 

Every individual, whether male or female, develops from an 
ovum fertilised by a sperm—apart, of course, from the occurrence 
of asexual and parthenogenetic reproduction. What, then, deter- 
mines that the fertilised egg shall develop into a male or else into a 
female ? 

Many are the theories relating to this problem of sex-determination 
hat have been propounded which were doomed to pass into the limbo of 
orgotten things as advances in our knowledge were made. Many of them 
ie based on discoveries which are still made anew almost every year. 
‘or example, the theory, as advanced by Schultze, that there are two 
inds of ova, destined respectively to develop into males and females, is 
till promulgated anew with the greatest regularity by people who have 
parently not heard of each other, of Schultze or of recent develop- 
nents in our knowledge of the structure and constitution of the living 
ell. Hofacker (1923) and Sadler (1930) independently suggested that 
vhen the male parent is the older the offspring are predeterminedly male, 
vhilst if the parents are of the same age, or if the male be the younger, 
emale offspring appear in increasing majority. This conclusion, generally 
nown as the Hofacker and Sadler law, has received, and still receives, 
oth confirmation and perplexing contradiction, as might be expected, 
yhen one remembers how critical it is necessary to be while making a 
tatistical study in which all the factors cannot be considered. One of the 
est known, and probably one of the most influential, theories concern- 
ag sex-determination is that, as elaborated by Girou, which refers to the 
omparative vigour of the parents. The hypothesis connects the sex of 
ne offspring with that of the more vigorous parent. A variation of this 
tm is that which refers to the superiority of one or the other sex. 
.ccording to Starkweather, for example, sex is determined by the superior 
arent, the superior parent producing the opposite sex. Such a theory as 
uis has little more than verbal simplicity to commend it, for, indeed, 
ow shall one define superiority ? 

But enough of hypotheses. There are certain facts of general biology 
ow known which are not susceptible to interpretation of this kind. These 
cts point directly to the view that in the higher animals, at least, sex is 
etermined at the time of fertilisation by the workings of a relatively 
mple mechanism to be found within the cell itself. 

In the human subject there are two kinds of twins—identical and 
aternal. Identical twins have their origins in a single fertilised egg, 
hile fraternal twins have their origins in two ova, each of them fertilised 
y a separate sperm. Identical twins are always of the same sex, and are 
Mmarkably alike in their general characterisation. Fraternal twins may 
f may not be of the same sex, and they are no more alike than are or- 
mary brothers and sisters born at different times. Now, there is no 
ypreciable reason why, if purely environmental factors were at work in 
stermining the sex of the offspring, twins produced from one egg should 
> of one and the same sex, while twins produced from separate eggs 
ould include both males and females. This evidence points directly to 
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Fig. 2. DIAGRAM OF CELL DIVISION SHOWING THE 
BEHAVIOUR OF THE CHROMOSOMES 


(x) The resting cell about to divide. (3) The chromatin of the nucleus bi 
comes aggregated into the chromosomes. (4) These chromosomes come to l 
at the equator of the cell, the wall of the nucleus disappears, fine fibrils radia 
from the two “ stars ” which have separated, the chromosomes divide longitt 
dinally into two. (5) The half-chromosomes separate and travel toward tl 
opposite poles. (6) The cell shows signs of division at the equator. (7-9) TI 
chromosomes lose their distinctness, the division of the cell continues, the we 
of the nucleus reappears and finally two daughter cells are produced. 
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the conclusion that the sex of the individual is determined by the con- 
stitution of the fertilised ovum at the time of fertilisation. 

Although it is quite impossible to distinguish between that fertilised 
egg which is to become a male and that which is to become a female, by 
means of the naked eye, it can be shown, by the use of appropriate . 
techniques, that very significant differences between them do indeed 
exist. As has been said, the architectural unit of the body is the cell. The 
egg and the spermatozoon are each of them a single cell. The cell possesses . 
a typical organisation. Centrally there is the nucleus which dominates all 
the activities of the cell, and around it in the general body of the cell 
there is the rest of the living protoplasm, commonly loaded with particles 
of non-living matter. Examination of microscopic sections of tissues, 
appropriately stained, shows that the nucleus includes a mass of material 
which in a resting cell (see Fig. 2. 1) takes the form of a tangled skein and 
which, because of the ease with which it takes up dyes, is known as 
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Fig. 3. CONVENTIONAL DIAGRAM OF THE CHROMOSOMES 
OF A FLY, DROSOPHILA MELONOGASTER 


shromatin (Gk. chroma=colour). Sections showing cells at different 
tages of cell division reveal the fact that this chromatin, as cell division 
roceeds, becomes aggregated into a definite number of clumps or rods 
which are known as chromosomes (Gk. chroma=colour ; soma=body ; 
ee Fig. 2. 3). It is a startling and significant fact that the number of 
hromosomes is characteristic of the species to which the individual be- 
ongs, and, moreover, that they exist in a cell in the form of pairs, the 
nembers of a pair being identical. Further study reveals the fact that 
whilst the rest of these pairs of chromosomes, said to be homologous for 
he reason that they are similar in origin and structure, are alike in the 
wo sexes, there is one pair in respect of which male and female differ. 
n its simplest form this difference consists of the presence of a pair in 
he one sex, and of a single chromosome in the other. 

For purposes of discussion, these chromosomes in respect of which 
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the sexes differ are referred to as the sex-chromosomes, in contrast with the 
rest which are known as the autosomes, and the individual sex-chromo- 
some itself is known as an X-chromosome. In many forms the difference 
consists in the presence of a pair of identical members in one sex (XX), 
whilst in the other there is a single X and an unequal mate, the so-called 
Y-chromosome. In these cases, then, male can be distinguished fron 
female for the reason that in all the cells of the body and in the unripe 
gametes of the former, there is either a single X, or else an X and a Y, 
whilst in the case of the latter each cell of the body and each unripe egg 
contain two X-chromosomes. 

It is established that in the ripe gamete, egg or sperm, there is to be 
found one member of each pair of homologous chromosomes which are 
present in the cells of the body and in the unripe gamete. This reduction 
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Fig. 4. THE SEX-CHROMOSOME SEX-DETERMINING 
MECHANISM 


Gametes 


in the number of chromosomes is effected by what is known as thi 
*‘ reduction divisions ” during the formation of the gametes. These dc 
not occur during ordinary cell-division whereby the body, its organs anc 
tissues, increase in size or effect repair ; they are special divisions durins 
gametogenesis. Before a cell divides into two there is a previous longitud: 
inal division of the chromosomes (see Fig. 2. 4), that is to say, there i 
multiplication of the chromosomes, and of each original chromosom 
one half passes into each of the two daughter cells (see Fig. 2. 6). As | 
result, each receives that number of chromosomes which is characteristi 
of the species. But in gametogenesis, instead of each chromosom 
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dividing into two, the two members of each pair of homologous chromo- 
somes fuse. So that on examination there would appear at this stage to 
be only half the correct number of chromosomes. Later the two mem- 
bers of each pair separate and one passes into each daughter cell. Thus 
each of these will come to contain only half the number of chromosomes 
which is characteristic of the species. 

It follows, therefore, that in each egg there will be one X-chromosome, 
whereas in the case of a species in which the male is XY in sex-chromo- 
some constitution there will be two sorts of spermatozoa, one including 
an X~ and the other including a Y-chromosome. The male is digametic in 
these forms, the female monogametic. The new individual has its origin in 
the union of egg and sperm. It can therefore have its beginning in the 
union of an X-bearing egg with an X-bearing sperm, and become an XX 
individual (a female), or else in the union of an X-bearing egg with a 
Y-chromosome bearing spermatozoon to become an XY individual (a 
male) (see Fig. 4). This sex-determining, sex-chromosome-distributing 
mechanism yields results which are entirely in accord with observed facts, 
and the list of species in which this sex-chromosome distinction between 
the sexes has been found to exist is enlarging yearly. 

That sex is determined at the time of fertilisation and by means of 
this sex-chromosome, sex-determining mechanism is supported by the 
facts of what is known as sex-linked inheritance. In the case of a species 
in which the male is XY in sex-chromosome constitution and the female 
XX, the son, who, to be a son, must receive one X-chromosome and one 
Y, must get his single X-chromosome from his mother, since it is the Y 
hat he will receive from his father ; whilst the daughter must get one 
X from each parent. If on the X-chromosome of the father is borne 
he hereditary factor for a recessive character, then the track of this 
shromosome in inheritance can be followed if the Y-chromosome of 
he male carries no hereditary factors which in any way affect the action 
Mf those borne upon the X. Colour blindness—the inability to distinguish 
etween red and green—is an example of a sex-linked recessive character. 
f a colour-blind man marries a normal-sighted woman, then the sons of 
his marriage will all be normal, but the daughters, though normal them- 
elves, will carry the hereditary factor for this abnormal condition. 
should a colour-blind man marry a daughter of such a marriage, then of 
he sons 50 percent. will be colour-blind and 50 per cent. will be normal, 
vhilst of the daughters 50 per cent. will be colour-blind and 50 per cent. 
vill be carriers. If a carrier woman should marry a normal man, then of the 
ons 50 per cent. will be colour-blind and 50 per cent. normal, whilst of 
he daughters, 50 per cent. will be carriers and 50 per cent. normal. 
These statements refer to observed facts. 

By means of this scheme the reader can for himself predict the dis- 
tribution of colour-blindness among the offspring of any marriage. Let 
< underlined so, X, indicate that on this X-chromosome the factor for 
olour-blindness is borne. There can thus be two kinds of males, colour- 
lind males, XY, and normal males, XY. But, there are three kinds of 
omen ; colour-blind, XX; carrier women, XX; and normal women, 
.X. A carrier of a recessive character is an individual in whose heredi- 
ary Constitution there lies hidden the factor for this particular character. 
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It is not expressed because it is covered by the dominant character of 
normality. Thus, on one X-chromosome of a woman, a carrier of colour- 
blindness, there is this factor (X), but on the other, the alternative factor 
for normal vision is present. If a woman is to be colour-blind, she must 
have a double dose of this colour-blind factor : for a man to be colour- 
blind, he needs but one, for the reasons that he has only one X-chromo- 
some and that on the Y-chromosome there is not the factor for normal 
vision. 

These and similar facts can be explained easily and satisfactorily if it 
is assumed that the hereditary factor for colour-blindness is resident in the 
X-chromosome, that the presence of one X-chromosome in the chromo- 
some constitution of an individual leads to the development of maleness, 
whilst the presence of two X-chromosomes leads to the development of 
femaleness, and, finally, that the sex of the individual is determined at the 
time of fertilisation by the workings of this sex-chromosome-distributing 
mechanism. | 


Fig. 5. A LATERAL GYNANDROMORPH DROSOPHILA 
MELONOGASTER 


The left side is red-eyed and female in type; the right side is white-eye< 
(a sex-linked recessive character) and male in type. The cells on the left sid 
contain two X-chromosomes ; those on the right side contain only one. Sinc 
the mother of this fly was white-eyed and the father red-eyed, and since red i 
dominant to white, we are enabled to state that it was the X-chromosome fron 
the father that was lost. 


The very clearest light is thrown upon this sex-determining mechanisn 
by what is known as gynandromorphism in insects (Gk. gyne=woman 
aner—man ; morphe=form). A gynandromorph is an individual which i 
a sex mosaic in space, exhibiting both male and female characters. In | 
lateral gynandromorph half of the body is male, the other half is female 
It has been shown that this abnormality in the regional distribution of th 
sex characters is associated with, and can be explained by, an abnor 
mality in the distribution of the X-chromosomes. The gynandromorph 1 
an individual which has its origin in the fertilisation of an X-chromosome 
bearing egg by an X-chromosome-bearing sperm to become a geneti 
female—XX in sex-chromosome constitution. The fertilised egg i: 
which this individual has its origin becomes the individual by continue: 
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cell division. First of all the egg divides into two, and this division in- 
volves a previous longitudinal division of all the chromosomes, which, 
as has been said, exist in the form of pairs, and of each pair one member 
has come by way of the sperm from the father, the other by way of the 
egg from the mother. As a result of this division of the chromosomes, 
sach daughter cell receives exactly that number of chromosomes which 
is characteristic of the species. Each of the X-chromosomes of the fer- 
ilised egg divides longitudinally and into each daughter cell there passes 
one half of each. If at this first division of the fertilised egg one of the 
Jaughter X-chromosomes fails to pass into one of the daughter cells, 
hen that cell and all its descendants will contain only one X-chromosome 
nstead of two. Furthermore, if in respect of sex-linked characters the 
ather and the mother differ, it becomes possible, by reference to the 
sharacterisation of that half of the body the cells of which contain only 
me X, to recognise which X, paternal or maternal in origin, has been 
‘liminated. Examination of the tissues of such a lateral gynandromorph 


_ Fig.6. DIAGRAM ILLUSTRATING THE CAUSE OF 
GYNANDROMORPHISM 


Above is shown the normal distribution of the X-chromosomes; below 
3 seen the daughter X-chromosome excluded from the daughter cell. 


as shown that this explanation is the correct one, for the cells of the 
tale half of the body include only one X-chromosome, whereas the cells 
f the female half include two. It is interesting to note that of the two 
ides of the body in the case of these forms one has its origin in one of the 
aughter cells produced by the first division of the fertilised egg, the 
ther half having its origin in the other daughter cell (see Fig. 6). 

From this and other evidence it follows that in the body cells of the 
male tissues there are two X-chromosomes in association with two of 
ach of the autosomes, so that, if A represents one complete set of auto- 
omes as present in the ripe ovum, the quantitative relation in the body 
ells and in the unripe gametes between the sex-chromosomes and the 
utosomes can be expressed by the formula 1X: 1A; whereas in the male 
1¢ relation of X-chromosomes to autosomes is expressed by the formula 
X: 2A. 

For purposes of discussion, by far the simplest method of constructing 
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a thought model of the sex-determining mechanism is to assume that on 
the X-chromosome of these forms are hereditary factors that are female- 
determining, and that on the autosomes are others that are male-deter- 
mining, and that the sexuality of the zygote is determined by the balance 
between these. If F represents one set of such female-determining factors 
on the X-chromosome, if M represents one set of the male-determining 
factors on one set of the autosomes (A), and if in their relationship 1F is 
greater than 1M, but less than 2M, then 


(FX) (FX)MM is a female. because 2F is greater than 2M ; wherean 
(FX)Y(MM) is a male because IF is less than 2M. 


A complication enters here. In the moth and the bird it is the female 
and not the male that is digametic. Symbolised, her sex-chromosome 
constitution is XY, and that of the male XX. In these cases it is necessary 
to place the male-determining factors on the X and the female-determin- 
ing factors on the autosomes, so that 


(MX) (MX) (FF) is a male because 2M is greater than 2F ; and 
(MX)Y(FB) is a female because 1M is less than 2F. 


These formule, of course, must not be taken too literally. They are to 
be regarded as simple attempts to explain a very imperfectly understood 
subject concerning which there is presently profound lack of physio- 
logical knowledge. But it is certainly necessary to postulate that in every 
zygote, be it XX or XY in sex-chromosome constitution, there are the 
physical bases of developmental impulses which strive to impose upon 
the developing individual a male type and a female type of differentiatior 
respectively. 

This is clearly shown by the results of crossing different geographica. 
races of the gypsy moth Lymantria dispar. It has long been known tc 
entomologists that when these are crossed sexual abnormalities are com: 
monly present amongst the hybrid offspring. For example, if Europear 
specimens of the gypsy moth are bred amongst themselves, their off- 
spring are perfectly normal in every way. I'he same is true of the Japanest 
variety. But should a Japanese male be mated with a European female 
the offspring consist of normal males and of females that are intersexua 
in that they show a number of modifications in the direction of maleness 
The reciprocal cross, European male and Japanese female, yields norma 
males and females, but if the individuals of this generation are interbred 
then, in the next hybrid generation, there appear a proportion of male: 
that are intersexual, that is, that show modification in the direction of th 
female type of sex-equipment. This problem has been studied ver 
thoroughly by Goldschmidt of the Kaiser Wilhelm Institut fiir Biologie 
Berlin-Dahlem. He has found that in respect of their ability to produc 
intersexual forms when crossed, there are very many different races 0 
European, Japanese and American gypsy moths. As a result of grea 
numbers of matings between different races, Goldschmidt has been abl 
to classify his strains as relatively “‘ strong” or ‘** weak.” For example 
a strong male mated to a weak female would give 50 per cent. norma 
males and 50 per cent. intersexual females. A very strong male mated t 
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weak female would give offspring all exhibiting the male type of sex- 
quipment. Out of his experience there came to him the possibility of 
redicting the results of any particular cross, and to produce every grade 
f intersexuality. It was noted that this intersexual condition did not 
ffect all the structures of the Sex-equipment equally, and he found that 
e could arrange the different structures in a definite series as regards 
ne degree of intersexuality, and that this series was exactly the opposite 
) the order of the time of their appearance in development. Those struc- 
ares which were the first to be developed were the last to become 
iodified : those that were developed last were the first to be changed. In 
rder to explain these facts, Goldschmidt postulated that each individual 
ossesses the potentialities of either Sex, since each can become inter- 
xual. The sex-chromosome constitution of the female is XY ; that of the 
lale XX. He places the female-determining factors in Lymantria on the 
-chromosome of the female, and was forced to postulate that these 
ictors elaborated their female-determining substances in the imma- 
ire egg before the X- and the Y-chromosomes became disjoined. (It will 
e remembered that the immature gamete possesses a pair of sex- 
aromosomes, but that the ripe gamete includes but one single sex- 
1romosome. In this case the ripe egg contains either an X or else a ¥9 
ecause the female-determining factors of the Y function before the 
3g has become finally ripe, substances, possibly enzymatic in nature, 
aborated by the female-determining factors, pervade the immature egg 
id therefore pervade also both the final egg including an X-chromosome 
id that containing the Y. He places the male-determining factors on the 
-chromosome. Furthermore, he postulates that since the different races 
m be classified as relatively “‘ strong” or “ weak” in respect of their 
x-determining powers, these male-determining and female-determining 
ctors themselves must vary in their relative strength. This concept can 
> illustrated in a simple fashion. 

If F represents the female-determining factors borne upon a 
-chromosome, then to this F can be assigned a numerical value : e.g. 
33 4, F3, F2, F,. Similarly, if M represents the male-determining factors 
tried by an X-chromosome, then the relative Strengths of different 
ale-determining factors can be represented by M,, M,; M;, M2, M,. It 
ill be noted that the female-determining impulses are always received 
/ way of the egg from the mother. It follows, then, that in respect of the 
rength of the female-determining impulses all eggs of one and the 
me female will be alike. The female will receive her X-chromosome, 
id therefore her male-determining factors, from her father. The male 
ssesses two X-chromosomes and therefore two sets of male-determining 
ctors (M), and one of these will have been received from either parent, 
d these themselves may differ one from the other in respect of their 
rength. A male has its origin in an egg, and therefore into this egg will 
ve passed the elaborated products of the female-determining factors of 
$s mother. His constitution can be represented therefore by MMF; 
€ constitution of the female by MF. We can now give to these sex- 
termining factors numerical values. For example, consider the follow- 
= mating : 


(a strong male) M;M.Fs x (a weak female) M.2F; 
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The spermatozoa provided by the male will each contain M, (no female- 
determining factors will pass into these gametes for the reason that ac- 
cording to the argument these come only by way of the egg). The gametes 
of the female, on the other hand, will be of two kinds : those with an 
X-chromosome which will have the constitution M2F;, and those with- 
out an X-chromosome which will have the constitution F,. Fertilisation 
will result in the appearance of two kinds of offspring—M;M2F; (4 
male because there are two X-chromosomes and because 5 + 2 = 7. 
and 7 is greater than 3: because, that is, M is greater than F): 
and genetic females, XY in sex-chromosome constitution, but, since 
5 is greater than 3, they will all possess the male organisation (that is 
they will be examples of complete sex-inversion of females into males), 

The simplest method of envisaging what is happening is to assume tha 
the different strengths of male- and female-determining factors elaborat 
their products at different rates ; that an Ms, for example, as comparet 
with an Mz, is a male-determining factor which elaborates its product 
much more quickly. If this is so, and if the relation of male- an 
female-determining factors can alter during that period of developmen 
when the sex-equipment is being laid down, then one can accommodat 
all the facts by what is known as the time law of intersexuality. In th 
normal male M is always greater than F during that time of the indivi 
dual’s life when the sex-equipment is being laid down. In the female ] 
is always greater than M. But if it should so happen that these sex 
differentiating substances are produced at different rates, then ther 
exists the possibility that sex-mosaics in time will be produced. If, fe 
example, in the case of a female, the male-determining reactions shoul 
operate at a greater rate than do the female-determining reactions, the 
the former may overtake and finally supplant the latter. If there is a seri: 
order in the events of sex-differentiation, that is to say, if one can mak 
a time-table representing the relative time of appearance of the variot 
characters of the sex-equipment, then the degree of intersexuality w1 
be determined by the time during this process of differentiation of tk 
sex-equipment when one type of sex-differentiating reaction overtake 
and replaces the alternative type. An intersexual female is a female whic 
has pursued a normal female development up to a particular point, bi 
which thereafter switched over and pursued a male type of differentiatio: 
According to this hypothesis it is not the absolute but the relative rat 
of production of male- and female-differentiating substances that co1 
trol and model the sex-equipment. It is to be noted that not every pa 
of the body is involved in this condition. Only the structures of the se: 
equipment are concerned, and of these only those whose differentiatic 
is not complete at the time are affected by the switch-over. The earli 
in development the switch-over occurs, the more structures of the se: 
equipment will be affected, and therefore the greater will be the degr 
of intersexuality. Intersexuality of this kind is the result of a quantitati 
disharmony between the male and the female sex-determining facto 
It is inborn, for it is nothing more or less than the expression of the her 
ditary constitution of the individual. If the seeds of this disharmony 4 
in the fertilised egg, then inevitably this kind of intersexuality will becor 
expressed as development proceeds. 
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Fig. 7, BONELLIA 


Intersexuality very similar in its general appearance can, on the other 
nd, be the result of the overwhelming of the hereditary constitution of 
individual by the impress of external agencies. Bonellia is a marine 
ganism in which sex-dimorphism is most pronounced. The female has 
yulky bean-shaped body about two inches long, and extending from one 
le of this there is a very long tube-like proboscis ending in a bifurcation 
e Fig. 7). She rests at the bottom of the water with her body hidden 
longst stones and her proboscis protruding in search of food. The male 
a microscopic pigmy consisting of nothing but reproductive organs. He 
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lives within the reproductive passage of the female, obtaining from her 
everything that he needs for life and in return fertilising the eggs that she 
produces. The young Bonellia is a free swimming form, floating on the 
surface of the waters, and amongst them there is no sex-dimorphism, all 
the individuals are alike. As they develop they begin to sink toward the 
sea bottom, and the sexual fate of the individual is determined entirely 
by chance. If one should settle on or near the proboscis of a female it 
becomes a male. If, on the other hand, it settles at a distance far removed 
from a female, it becomes a female. If an individual which has been in 


A B 


Fe Ft ee 


Sex- determining substance 


Period of Period of 
differentiation — - differentiation 


DEVELOPMENT fans 
ig. 8. 


If the differentiation of the sex-equipment occurs early (A), then it is pursue 
under the influence of the male-determining reactions ; if it occurs later, the 
it comes under the influence of the female-determining reactions. The effect | 
the stimulus of the female’s proboscis is to cause the sex-equipment to t 
differentiated as A. 


contact with the proboscis of a female for a time, and which is therefo1 
developing the male characters, is removed and kept apart from a femal 
the mode of differentiation changes and the sex-characters which are sti 
to be developed are those of a female. Extracts made from the probosc 
of females and added to the water in which larval forms are living induc 
a male type of differentiation in these. 

It may be assumed that Bonellia, like Lymantria, has a sex-chrom 
some, sex-determining mechanism, but it is seen that even though th 
be the case the determination of sex is not effected thereby. The fac 
have been explained as follows. During the early stages of developme! 
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n Bonellia, the male-determining reactions are effectively in excess of the 
emale-determining reactions. A little later, however, the female-deter- 
pining reactions gain the ascendency. If this be so, then if the differ- 
mtiation of the sex-equipment of the individual occurs early in life, it 
vill take place under the control of the male-differentiating reactions. If, 
m the other hand, the differentiation of the sex-equipment is somewhat 
lelayed, then it will occur under the control of the female-differentiating 
eactions. The effect of the chemical substances contained in the pro- 
oscis of the female is to produce a precocious development of the sex- 
quipment, so that any individual exposed to the action of these sub- 
tances will develop a male characterisation; whilst any individual 
yhich is not exposed to their action will become a functional female 
see Fig. 8). 

Broadly it can be stated that in many forms sex is determined solely 
nd finally by the workings of the sex-determining, sex-chromosome- 
istributing mechanism; whereas, in other forms, the action of this 
aechanism is conditioned by, and can be overwhelmed by, the impress 
f external agencies. 


THE SEX-HORMONES 


In its beginning, the male amongst mammals has a hereditary con- 
titution which is represented by the formula XY and the female by XX. 
\t this stage the individual is but a fertilised egg, and much must happen 
efore it can become a functional male or functional female possessed of 
ne appropriate characterisation. With development there comes the lay- 
ig down of the sex-equipment, and at the end of development one can 
€ distinguished from the other by differences in anatomical structure, in 
hysiological functioning and in mental characterisation. In the verte- 
tates (back-boned animals) this initial sexuality, which is but the direct 
xpression of the action of the hereditary factors, is strongly reinforced 
hen the sex-glands of the individual have become differentiated. At this 
lage of our Knowledge it must content us to assume that the normal male 
evelops testes for the reason that in the beginning he had a hereditary 
onstitution which we can symbolise as 1X:2A, and because, during the 
me of his development, the male-determining reactions were always 
fectively in excess of the female-determining reactions. Similarly, we 
lust assume that a female develops as a female because in the beginning 
1¢ had a hereditary constitution which we can symbolise as 1X:1A, and 

cause during her development the female-determining reactions were 
ways effectively in excess of the male-determining reactions. 

The results of experimental castration, and of implantation of testi- 

ar and ovarian tissues, have demonstrated clearly the intimate rela- 

nm between the type and the degree of the sex-characterisation on the 

e hand, and the structure and functional activity of the sex-glands on 
€ other. The stag bears horns, and his accessory sexual apparatus in- 
des penis and scrotum, and these are associated with the presence in 
S body of testes. In the hind the ovaries are associated with the presence 

a uterus, well-developed mammary glands, absence of horns, or else a 

erent pattern of horns, and different body shape. This association of 

ious characters with testis and ovary respectively is so intimate, that 
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one has no hesitation in identifying the sex of an individual by reference 
to the structure of its sex-gland. Indeed it can be said that a female is a 
female in virtue of her ovaries ; a male a male in virtue of his testes. 

These sex differences associated with differences in the type of sex- 
gland pervade the whole organism. It has been found, for example, that 
the cells which comprise the female body commonly are smaller than 
those of the male, that there is a difference in the rate of respiration, ir 
the rate of the pulse, in the intensity of the metabolism (Gk. metabole= 
change), the constructive and destructive chemical changes occurring if 
living organisms, and in many other bodily functions which, at first sight 
seem to have nothing to do either with the structural or with the func: 
tional characters of sex. That many of such characters depend for thei: 
existence and maintenance upon the normal functional activity of thy 
sex-gland is shown in the clearest possible fashion by the results of ex: 
perimentation. After removal of the sex-gland, changes can be noted i1 
the form and degree of expression of those structures and functions whicl 
depend for their initial expression and maintenance upon this gland. 

For a long time the view was held that the sex-gland produced its effect 
through its nervous connections with other parts of the body. Indeed, 1 
was not until the middle of the last century that this attempted explana 
tion of the intimate relation between the sex-gland and the general sex 
characters was destroyed, as a result of critical experimentation. Th 
cock, after castration, does not crow ; his comb rapidly diminishes i 
size, and becomes pale. But it was found that if pieces of testis were im 
planted under the skin of such an animal, the signs of castration did ne 
appear, although the testicular grafts had no connection with the duct 
which carry the spermatozoa toward the exterior and had no nervou 
connection with the rest of the body. 

When first these experiments were carried out, the theory was prc 
pounded that the testicle must elaborate a substance which is secrete 
into the blood stream and is carried thereby throughout the body, thi 
reaching all organs, influencing them and directing their differentiatio1 
That this conception was fundamentally correct is shown by the fact thi 
within recent years it has been found possible to extract from the testes ¢ 
domestic animals a substance which, when injected into castrated male 
prevents the development of those changes which invariably occur aft 
removal of the male sex-gland. This substance is known as ** the ma 
sex-hormone ” (Gk. hormao=I excite). A hormone (a chemical messenge 
is a substance elaborated by a glandular organ, passing therefrom direct 
into the blood stream and thus being conveyed to all parts of the boc 
and stimulating or depressing the functional activity of distant organ 
The male sex-hormone is regarded as being that particular elaborat 
product of the testis which is responsible for the expression and mai 
tenance of the male characters. 

Similar experiments have been carried out in the case of the femal 
It has been shown that a grafted ovary can maintain the general expressit 
of femaleness in a female from which the ovaries have been previous 
removed. The injection of extracts derived from certain parts of the mar 
malian ovary induces the mating reactions in such ovariectomised mic 
which otherwise would never attract or receive the male. It also brin 
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ibout complete development of the uterus and vagina and induces growth 
n the mammary glands. It follows, then, that functional sexuality in 
ither sex is essentially a reaction on the part of the body to a particular 
ex-hormone, male or female. 

As was to be expected, a very considerable amount of experimentation 
1as been carried out, having for its object the demonstration of the results 
f the implantation of ovary into a male and of testis into a female, and of 
he effects of the injection of male sex-hormone into a female and of female 
ex-hormone into a male. It was Steinach, of Vienna, who first approached 
his problem. He used the guinea-pig as his experimental material, for 
he reason that in this form sex-behaviour is well differentiated in the two 
exes and the differences between the external reproductive organs of male 
nd female are very distinct, the male having a large penis with well- 
eveloped horns. His mammary glands are rudimentary with very small 
ipples. Steinach found that after removal of the ovary in the female the 
ipples atrophied, and that after castration in the male the penis either 
id not develop, or, if the operation was performed after it had become 
eveloped, it underwent atrophy. He found further that implantation of 
ssticular material into the castrated male restored the normal male 
haracterisation, and that implantation of ovarian grafts into the female 
sstored the typical female sex-equipment. When he implanted testicular 
rafts into young ovariectomised females and ovarian grafts into young 
astrated males, he found that the male with no testes, but with ovarian 
rafts, developed large nipples, whilst its penis remained rudimentary. 
urthermore, such an animal permitted the approach of young and actu- 
ly suckled them. In its behaviour it in no way resembled the normal 
ale. The female whose ovaries had been removed, and which had re- 
sived testicular grafts, exhibited no female behaviour, but its clitoris 
eveloped into a penis-like organ. | 

Later investigators have found reason to qualify some of the original 
aims of Steinach, but that they are fundamentally correct cannot be 
oubted. One must conclude from this and similar work that the soma 
sk. soma= body), the general tissues of the body, of either sex can de- 
‘lop either male or female characters according to the type of sex- 
rmone with which it is supplied. The soma possesses the potencies of 
veloping the characters of either sex. This is not surprising to anyone 
ho is acquainted with the many forms which in Nature completely 
lange their sex. The sword-tailed minnow, a fish commonly kept by 
nciers, is remarkable in that many cases are known in which an old 
male has become a complete male. The oyster, it would appear, can 
idergo complete sex-transformation year after year. Complete trans- 
rmation of male into female, and female into male, can be produced 
ider experimental conditions in the case of the gypsy moth. In quite 
humber of forms, protandrous (Gk. protos=first ; aner—=male) or pro- 
Bynous (Gk. protos=first ; gyne= woman) hermaphroditism is the rule, 
being usual for an individual first to function as a female or male, and 
en, later, as a male or female. 

Manifestly, sex-reversal cannot be complete unless the component 
ctures of the sex-equipment of the individual are capable of becoming 
sformed or else replaced. The ovary must be replaced or transformed 
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into a testis, or vice versa. The accessory sexual apparatus, the externa 
organs of reproduction and the rest of the sex-distinguishing characters 
must be capable of being either replaced or remodelled. It follows, there 
fore, that sex-reversal cannot occur in any mature individual whose se: 
organs are fashioned early in life and which thereafter lose all plasticit 
and become insensitive to any stimulus which, had it been exerted durin 
development, would have guided their differentiation. No more can 1 
occur in any form in which the differences between male and femal 
architecture are based upon the differential development of two differer 
sets of structures, one of which in either sex undergoes, early in lif 
complete atrophy. 

One would not expect, therefore, to find complete sex-reversal occu! 
ring in the mammal after birth. It is possible that it does occur in the cas 
of the bird. The evidence which exists is not conclusive, but certainly | 
highly suggestive. If one removes the functional ovary of a hen, common! 
the right sex-gland, which normally does not develop, springs into activit 
and develops into an organ which, in its microscopical structure, is som« 
what like a testis. In the great majority of such cases, however, sperm: 
tozoa are not found in this organ ; but very exceptionally their presen 
therein has been recorded. Ovarian disease is relatively common amor 
those varieties of domestic fowl which have been selected for high es 
yield. A hen with an excellent record of laying ceases to produce eggs 
her comb becomes as large and as erect as that of the cock of the breec 
and she begins to crow. If one makes a post-mortem examination of su 
a case one finds that in the place of the ovary there is a large vascul 
tumour (i.e. a tumour very rich in blood-vessels). In other cases, tl 
plumage becomes entirely cocky in structure and colour and in the 
cases one finds usually that the left ovary has become entirely atrophie 
whilst on the right side there is a small sex-gland having the microscoft 
cal structure of a rudimentary testis. There are several instances of wk 
would seem to be complete sex reversal in the fowl, in which a hen, whi 
previously has been an excellent layer, rapidly assumes the male charé 
ters and actually fertilises the eggs of another hen. There must always 
a doubt concerning such cases, however, for the reason that though o 
has no cause to question the statements of the breeder, it is from him tl 
the professional biologist receives his material ; so that the latter canr 
personally vouch for the accuracy of the statements relating to the earl 
part of the life history of the specimen. 

If complete sex-reversal does occur, then it follows that it is due to1 
removal of the functional ovary by disease and to the consequent develc 
ment of new sex-gland tissue, which assumes the structure of testes. C 
could easily explain the occurrence of sex-reversal in the fowl by an app 
to the hypothesis developed by Goldschmidt. If one assumes that dur: 
embryonic life the female-determining reactions are effectively in exc 
in the case of the female fowl, then the sex-gland will be differentia 
under the influence of these reactions. The ovary develops and soon cor 
to consist of something like 3,000 immature eggs. Ordinarily, during 
succeeding years of the individual’s life these eggs ripen, and yolk is | 
down. So long as this ovary remains healthy, then its action will prech 
the operation of the male-differentiating reactions which, after embryc 
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fe, have been increasing in efficiency ; but if the ovary is removed by 
ie knife or by disease, then, should any further differentiation of sex- 
and tissue occur, it will take place under the influence of these male- 
fferentiating reactions which have overtaken and replaced the female- 
‘termining reactions. 
That the soma can, and does, react to both the male and the female 
x-hormone is shown in the clearest way by the case of the free-martin 
cattle. The free-martin is a genetic female (XX in sex-chromosome 
nstitution), whose reproductive system becomes abnormal during the 
tiod of the differentiation of the sex-equipment, as a result of the action 
‘the male sex-hormone of a normal male co-twin. Twins in cattle may 
msist of two normal males, two normal females, one male and one 
male, each normal (this combination is exceptionally rare) or one male 
d a free-martin. Lillie, of Chicago, who finally solved this intriguing 
oblem of the nature of the free-martin, found that the great majority 
twins in cattle are fraternal twins and not identical. The two fertilised 
a pass into the uterus and become attached to its lining. As the zygotes 
crease in size, their embryonic membranes meet and in the great ma- 
rity of cases fuse ; so that if the after-births are examined, when the 
lves are born, it is a matter of the greatest difficulty to separate one set 
ym the other. If such fusion occurs, it is possible for the blood-vessels 
each to ramify into the substance of the other, so that a common vas- 
lar intercommunication may become established. It was noted that 
en the twins consisted of one normal male and one normal female, 
ere was no such vascular interconnection. If the twins are bisexual— 
at is, if one is a male and the other is a female—and if this fusion of the 
bryonic membranes occurs, and if the blood-vessels in them become 
njoined, any sex-hormone elaborated by one individual can pass into 
> body of the other. If then, the testis of the male should become func- 
nal at an earlier stage in development than does the ovary of the female, 
- male sex-hormone will be elaborated and will be pervading the tissues 
both foetuses before the female séx-hormone is present. Under these 
cumstances, the female co-twin will pursue her development under the 
ection of the male sex-hormone elaborated by the testes of her brother. 
Examination of the free-martin has shown that the assumption of the 
ile characters by the female twin is imperfect. The external reproductive 
ans are of the female pattern, whilst the internal organs of reproduc- 
are more or less completely male. The sex-glands, which normally 
uld have become ovaries, assume the structure of imperfect testes. The 
tee of development of the mammary glands of the free-martin is as 
t of the immature female. 

s has been stated, it is suggested that the female becomes abnormal 
ilst the male remains normal because the male sex-hormone is liberated 
ore the female sex-hormone is present. Of course, this is not the only 
sible explanation. It may well be that the development of the sex- 
ipment of the male proceeds undisturbed by any influence exerted 
the female co-twin. Obviously, either the female does not exert any 
uence on the male, or else this influence is not strong enough to over- 

e the tendencies toward male development as aroused by the male 
-hormone. It would seem that the former alternative is the correct one, 
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for it has been found that the removal of the ovary during the early stage 
of development, for example in a one-day-old rat, does not in any wa 
affect the progress of the normal differentiation of the sex-equipment ¢ 
the female ; whereas castration of the day-old male rat is followed by vet 
profound modifications. It would seem that the ovary does not exert an 
appreciable influence upon the soma before the individual has attaine 
a certain age, and that the sex-equipment of the female becomes develope 
because the impulse to this differentiation is innate in the soma of tk 
embryo. In other words, the female type of sex-differentiation owes mi 
thing to the female sex-hormone. This is not to say that when once th: 
sex-equipment has been developed, it does not depend upon the fema 
sex-hormone for its maintenance. In contrast with this, the male type 
differentiation demands the presence of the male sex-hormone elaborat« 
by the testis. A body without a sex-gland, or with an ovary, will develc 
the female sex-characters (in the case of the rat or mouse) : a body wil 
a testis will develop the male sex-characters. From the experiments whit 
permit these conclusions to be drawn, the fact emerges that the diffe 
entiation into a female is a function which every embryo can perform, : 
long as no male sex-hormone is present to impose upon the body a ma 
type of differentiation. The female sex represents, in the early stages” 
its development, the neutral form—that is, the form which the soma a 
sumes in the absence of the male sex-hormone. On the other hand, eve 
embryo would become a male if it were exposed during its early develo 
ment to the action of the male sex-hormone. 

If this be so, it follows that in cases in which the male sex-hormo: 
appeared in the body at a later stage of development than was usual, 
form of intersexuality would result, and that the degree of this inte 
sexuality, as measured by the amount of femaleness in characterisatie 
would be an indication of the extent of the delay—the later the effecti 
production of male sex-hormone the more femaleness. It so happens tk 
a great many cases of intersexuality, which would seem to be best ¢ 
plained by an appeal to such an hypothesis, have been recorded. Th 
are common both in the case of man and of his domesticated animals. ‘T 
typical history in these cases is that an individual regarded as a fem: 
during the earlier part of its life later assumes many of the characters 
the male. In man, there are many cases known in which the individ 
having been reared as a girl, and even having become a wife, later und 
goes a strange sex-transformation. There are many cases in the goat 
which an individual has won prizes as a female kid and later has develo 
the beard and the head and the smell of a male. When the external 
productive organs of these cases are examined, it is found that thoug 
general they resemble those of a female, the erectile organ, which in 
female is quite small and hidden by the lips of the vulva, is over-lar 
whilst in the groin can be felt a pair of tumour-like bodies which, w 
removed and examined, are found to have the structure of undescen 
testicles. When one examines the internal reproductive organs, one fit 
that in addition to a more or less well-developed uterus there are 
seminal vesicles, prostrate gland and epididimes, glands which either 
as store-chambers for the semen of the male or else add their own c 
tributions to his ejaculate (see Fig. 9). 
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Fig. 9. A CASE OF INTERSEXUALITY IN THE PIG 
Urinary Bladder both sexes 


C.C., Penis male 

C.U. Body of Uterus female 

Ep. Epididymis male 

P; Prostate male 

S.C. Spermatic Cord male 

S.V. Seminal Vesicle male 

Ts. Testis male 

U.H. Uterine Horn female 

Ur. . Ureter both sexes 
Vagina female 


V.D. Vas Deferens male 


he animal’s reproductive system consisted of an intimate mixture of male 
female structures, but the sex-glands themselves were found to be testes. 


289 


In order to understand these cases, it is necessary to understand a litt 
about the origin and development of the reproductiveyorgans. In t 
young foetus, before the sex-characters are developed, there are to” 
found two minute rudimentary sex-glands, or gonads, which poss¢ 
neither the characters of the ovary nor of the testis. ‘The accessory sext 
apparatus consists of two pairs of ducts, one of which is called the Mi 
lerian, the other the Wolffian. The external reproductive organs cons 
of a cleft with a tubercle, the urogenital cleft and the genital tubercle. 
that individual which becomes a functional male, the gonads becotr 
testes, the Wolffian ducts become the ducts of the testes which conv 
the spermatozoa therefrom to the penis, and the seminal vesicles a 
prostate. The Miillerian ducts atrophy, whilst the urogenital cleft a 
genital tubercle become the scrotum and penis respectively. In the c: 
of the female the gonads become ovaries, the Miillerian ducts become t 
uterine tubes and the uterus, the Wolffian ducts atrophy, whilst the u 
genital cleft and genital tubercle become the vulvo-vagina and clitor 
At the time of the attainment of sexual maturity, in the case of man t 
tween fourteen and twenty-one years of age, many other sex-dimorp! 
characters make their appearance ; e.g. differences in the degree of « 
velopment of the mammary glands, in the distribution of the hair, 
depth of voice and so on. | 

Now, in these abnormal cases it is found that the gonads have beco: 
testes, that derivatives of both the Millerian and Wolffian ducts beco 
well developed, that there is some degree of abnormality in the develc 
ment of the derivatives of the urogenital cleft and genital tubercle, a 
that those sex-dimorphic characters which are assumed later in life | 
of the male type. These abnormalities can be explained, if it is assum 
that these individuals are males in their beginnings and that, owing 
a delayed differentiation of their testes, the male sex-hormone did : 
come into play and control the differentiation of the Wolffian and M 
lerian ducts and of the urogenital cleft and tubercle. Before the male s 
hormone was present differentiation would be that of the neutral ty 
that is of the female. After it had come into play the differentiation wo 
be as that appropriate to the male. If there is a time seriation of event: 
the sex-differentiation of these forms, then the degree of abnormality 1 
be determined by the time at which the male sex-hormone becor 
operative. 

If this is so, then it can easily be understood how it is that an individ 
which is regarded as a female during the earlier part of its life, come: 
assume male characters after sexual maturity has been passed. The 
of an infant, or of a kid, is identified by reference to its external rep 
ductive organs. In the absence of the male sex-hormone, as has been s: 
the urogenital cleft and genital tubercle develop to assume a form wk 
is indistinguishable from the normal differentiated vulvo-vagina : 
clitoris of the female. At the time of birth the genital tubercle is not 0 
large ; its size increases as the individual grows. The child is ciel 
regarded as a girl and is brought up as one. It is unlikely that any rea 
will present itself for examining further the external reproductive or 
of such a child. At the time of, and after, sexual maturity the supe 
sex-dimorphic characters become expressed, and at this time, i 
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amination were made, suspicions would quickly be aroused. It would 
found, for example, that the distribution of the hair on the body and 
e size of the clitoris were not in accord with the typical female plan, 
t such examination is not made until, as usually happens, persistent 
in in the groin, eeethae With the growth of hair on the face, sends 
e individual to a doctor. 

In other cases of this kind a further abnormality is noted. The sex- 
inds, instead of consisting solely of testicular tissue, take the form of 
o-testes, which include both ovarian and testicular material. ‘These are 
ses of what is commonly known as “ glandular hermaphroditism ” 
e Fig. 10). Usually the testicular material contains no spermatozoa, 
t an abundance of that tissue which is known to be the source of the 
ile sex-hormone. It is an interesting fact that the testis cannot elaborate 
ermatozoa if it is retained within the abdominal cavity. The reason for 
s would seem to be that the temperature within the abdomen, being 
eral degrees Centigrade higher than that within the scrotum, is too 
th for the processes of spermatogenesis to proceed normally. In order 
explain these cases, it is necessary to call upon the hypothesis adum- 
ated by Goldschmidt to account for his cases of intersexuality in the 
psy moth. These would seem to be individuals in whom there is a dis- 
rmony between the male- and female-determining factors in the here- 
ary constitution. If, for example, during the time of the differentiation 
the gonad, first the female-differentiating reactions are effectively in 
sess, and if almost immediately these are supplanted and replaced by 
» male-differentiating reactions, then the gonads will become an inti- 
te mixture of ovarian and testicular tissues. If the elaboration of the 
le sex-hormone on the part of the testicular tissue is somewhat delayed, 
re will result an intersexual condition of the accessory sexual apparatus 
1 external reproductive organs, and when the development of the 
rivatives of the Miillerian and Wolffian ducts has been completed, the 
ferentiation of these structures will be maintained by the male sex- 
rmone and by the female sex-hormone provided by the mixed sex- 
nds. Furthermore, the remaining sex-distinguishing characters, which 
send for their expression and maintenance upon the sex-glands, will 
developed under the influence of both ovary and testis and thus a sex 
saic, an individual with the characters of both sexes, will be produced. 


THE PSYCHOLOGICAL ASPECTS OF SEX 


The older psychology either disregarded sex altogether or, where it 
ult with it, tried to bring it into line with the usual classification of the 
Otions. In recent years the scientific study of sex-behaviour has been 
dertaken, and into this particular problem the conception of the reflex 
chanism has been introduced. These reflexes are mechanisms which 
Y a very important réle in a great many of the functions of the living 
ranism. An example which one may display for oneself is that which is 
bwn as the knee-jerk. By sitting with one leg resting upon the other, 

both knees bent and the muscles relaxed, and by striking with the 
e of the hand just below the knee-cap of the upper leg, one will notice 
t this leg gives a sudden kick. Consciousness is not involved in this 
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Fig. 10. DIFFERENT TYPES OF “ GLANDULAR 
HERMAPHRODITISM ” ENCOUNTERED IN A PIG 
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tion. What really happens in this series of events is that the sudden blow 
.the tendon of the knee-cap involves the stimulation of the sensory 
sryes therein. Along these the message is passed to the spinal cord, 
here it is, so to speak, switched-over to associated motor nerves, along 
hich passes the complementary message which provokes contractions 
certain muscles of the leg. Now, the essential feature of this so-called 
flex arc and its functioning is its entire independence of consciousness 
1d deliberation. Many are the reflex actions of this kind, and without 
yubt they are of the greatest importance to the organism. The blinking 
‘the eyelid if a speck of dust or any other foreign body touches or 
reatens to touch the eyeball, the coughing that follows immediately 
yon the irritation of the back of the throat, the sudden withdrawal of 
e hand when it touches unexpectedly something hot or very cold, the 
ap for safety out of the way of the on-rushing motor-car—these are all 
stances of reflex actions, which may be so important to the individual 
to make all the difference between living and dying. 
In the case of insects, behaviour can be simply and generally explained 
a complex of reflexes which are predetermined in the structure and in 
e organisation of the animal. For example, there are caterpillars which 
variably, when moving, crawl in Indian file, one behind the other ; the 
st one being directed in its movements by certain conditions of the 
rface of the body on which it seeks its food. All the rest follow strictly 
the train of the first. Should one force the first caterpillar to cross its 
yn trail, then it will follow that trail and the whole procession will move 
mtinuously in a circle, even though in doing so they can never reach 
eir object and inevitably must starve. Practically every kind of behaviour 
the insect can be explained by reference to some reflex action. It flies 
ward a flower, not because it wants to do so, but because it must. The 
wer excites certain sensory nerve-endings, and these in their turn in- 
te the movements of those muscles which, in their action, direct the 
imal toward the flower. 
It might seem at first sight that in this matter of reflex action one can- 
Yt compare an insect with the higher mammals, but it can be shown in 
e case of those animals which are available for experiment, and which 
ust be regarded as being essentially similar to man in respect of their 
‘haviour, that reflex actions such as exist in the insect also operate in 
em. For example, appropriate stimulation of the male ejaculatory organ, 
of the female genital region, produces a state of general sexual excite- 
ent which can lead to the climax of the sexual act, ejaculation in the 
se of the male and contraction of the uterus during an orgasm in the 
male. The chain of these reflexes has been investigated, and it is now 
lown that the stimulus applied to the genital region provokes a nervous 
action which is conducted to the lower part of the spinal cord, where it 
wks up with motor centres, and that nervous stimuli sent therefrom lead 
the contraction of the muscles surrounding the deferent duct of the 
stis, thus producing ejaculation in the case of the male and, in the 
male, to a contraction of the muscles of the uterus. In the case of the 
inea-pig boar, if one places an electrode to the tongue and another to 
e skin of the neck and then releases a slight electric shock, the animal 
behave exactly as it does during the act of sexual congress, there 


293 


being erection of the penis and complete ejaculation, although no femak 
and none of those stimuli which normally call forth sexual excitement are 
present. The explanation for this behaviour is that the electric curren 
directly excites the motor centres in the spine which normally are stimu. 
lated by messages received by way of the sensory arms of this reflex are 
and this leads to exactly the same effect as does the presence of a female 
in heat. It has also been shown experimentally, that even after removal o 
those portions of the brain which are known to be concerned with thi 
higher psychical functions, this electrical stimulation produces exactly 
the same result. It follows therefore that erection and ejaculation in th 
male and contraction of the uterus in the female, phenomena which ar 
the most prominent features in the act of sexual congress, are refle: 
actions and are not under the control of the brain. 

The reflex nature of the sex act has been demonstrated in the cleares 
possible fashion in certain of the lower forms of life, for example, th 
garden snail. It has already been mentioned that the sexual organisation 
of the snail is complicated. There is only one kind of individual, each ha 
both ovarian and testicular tissue and each produces both ova and sper 
matozoa. Nevertheless, two individuals mate and during this proces 
they exhibit very intricate movements and seem to express very consid 
erable excitement. Yet one can show, in the simplest fashion, that th 
whole chain of events is dominated by simple reflexes. If one shoul 
stimulate certain regions of the body surface in an orderly sequence, on 
can produce in a single snail, in the entire absence of any other individual 
all the expressions of the sex act in exactly the same sequence as thes 
occur during normal mating. It is a long way from snail to man, and cet 
tainly in all forms it is not so simple a matter to demonstrate the chain c 
reflexes and complexes which constitute the complete performance of th 
sex act. But there is no doubt that whilst stimuli which are not of a tactile 
olfactory or visual nature have yet to be investigated, it should be pos 
sible in the future to interpret the whole sexual behaviour exhibited b 
the higher forms as a series of reflex actions. 

So far, only the act of sexual congress itself has been discussed, bu 
observations have been made which show quite clearly that sex-behavioui 
in the wider sense of the word, is no less reflex in nature than is the actus 
sex act itself. In the rat, for example, one notes that sexual behaviour i 
the case of the female is restricted to certain periods—the periods ¢ 
cestrus (Gk. oistros=gadfly) or heat—which recur following intervals ¢ 
four to six days. The male, on the other hand, is always prepared to ex 
hibit sexual activity. There are two entirely different kinds of respons 
on the part of the female to the advances of the male, according to whethe 
or not she is in heat. If she is not, then she replies to the approach of th 
male with very definite movements of defence, making copulation impos 
sible for mechanical reasons. She simply will not receive the male. Bt 
later, when she comes in heat, this behaviour changes completely, an 
on the approach of the male she crouches, arches her back and thus make 
sexual intercourse possible. But a female rat which is in heat will ne 
only crouch on the approach of a male, but can be induced to do soi 
response to very different kinds of stimulus. If, with one’s fingers, on 
should press upon her back, she will adopt the mating position. Thus 
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pears that we are dealing with another example of a reflex action, one 
nich does not occur at any time but only during the heat period. It 
ay be said that the main feature of cestrus, or heat, is that during this 
riod the mating reflex can be exhibited by the female. It matters not by 
iat the stimulus is exerted : it may be a male or it may be the pressure 
the human finger. During this time, if this particular stimulus is ex- 
bited, the response is inevitable and is not under the control of the will 
the rat. 
In the case of the male, whilst there is no reason to assume that a 
nilar kind of mechanism is not involved, it is probable that the 
schanism is rather more complicated. It would appear at first sight 
at the stimulus which releases sexual desire in the male is the smell, or 
e sight, of the female. However, males which are blind, which have 
en robbed of their sense of smell, whose cutaneous sensations have all 
en obliterated, and which are deaf, nevertheless can perform the sex 
tas readily and as efficiently as does the normal male. It follows, there- 
‘e, that it cannot be the smell, or the sight, or the noise made by the 
nale which evokes the exhibition of sex behaviour on the part of the 
ale. One has to conclude from all the observations which are available, 
at there is automatism in the male which leads to a continual urge to 
rform the sex act. The actual performance of the male during sexual 
ngress is nevertheless conditioned by the behaviour of the female, and 
culation does not take place until the female has permitted the male to 
yunt her. So it would seem that the male endures a continual urge to 
rsue and mount the female, and that as soon as the latter permits him 
do so ejaculation occurs as a reflex act. If this be so, we are dealing 
th a chain of reflexes which, in their functioning, are conditioned by 
2 occurrence of reflexes in another individual. Manifestly, such mechan- 
ns may be very complicated. If they exist in the case of man—and 
sre is no reason to assume that they do not—then in all probability the 
sory stimuli must be largely presented by the physical attractions of 
2 heterosexual partner ; these, in their turn, being qualified by all sorts 
inhibitions and preferences born of social experience. However, the 
plication of the concept of the reflex arc to the problems of sex- 
haviour has placed future research in this particular field on a firm 
sis. This has made it possible to exclude the influence of consciousness 
an active factor in matters of sex, and to regard consciousness as a 
re or less additional phenomenon. 
The study of reflex mechanisms in relation to sex-behaviour leads in- 
itably to a consideration of the nature of the attraction that one indi- 
jual can exert for another. It is the rule that it is the male of the species 
lich exhibits the desire to mate, which pursues the female. But this is 
t essentially a male characteristic, and it can be shown that it is not 
presence of the testis which determines this form of activity. There 
» species in which the male is inactive and in which the female plays an 
tive role in courtship. Among birds, for example, in the case of the 
alarope it is the female which wears the brighter plumage and plays the 
tive rdle in courtship, though amongst breeds generally the adornment 
the male far surpasses that of the female, and it is the male which is 
ne to exhibitionism. But these exceptions to the rule show clearly that 
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sex-behaviour is by no means necessarily related to the production o 
spermatozoa or ova, and that the psychological sexuality of an ani 
may be quite different from physical sexuality. This fact has given ris 
to considerable speculation, and has encouraged certain experimentatio 
relating to the condition of homosexuality in man. 

Homosexuality has been regarded as the state in which an individual 
equipped with all the physical characters appropriate to one sex, exhibi 
the psychological characters appropriate to the opposite sex. Thus 
homosexual male was looked upon as being psychologically female 
though structurally male. It was but natural that against the backgro 
of our knowledge of the relation of the endocrine glands and the s 
characters, it should be assumed that this homosexuality was to be attri 
buted to the secretion on the part of the gonad of the wrong sex-hormone 
that is to say, that a testis, instead of elaborating male sex-hormone, was 
producing female sex-hormone, and vice versa. Steinach concluded from 
his studies that the male homosexual had an abnormal testis of this kind, 
and argued that the cure of homosexuality must take the form of the re- 
placement of the testes of the patient by others from a normal hetero- 
sexual male. Clinical records seem to show that in this way homosexuality 
could indeed be cured; but there is reason to think that this experi- 
mentation and its clinical application were erroneous, both in conceptior 
and in the recorded results. It is well known that the human subject is ¢ 
very unsatisfactory experimental material. The patient himself rathes 
complicates the experiment by allowing opinion and self-interest tc 
colour his symptoms, and his examination can never be sufficiently ob- 
jective. Moreover, it is commonly forgotten that there is no real reasor 
why the homosexual should be essentially different from the heterosexual 
It is well known that the male of domesticated animals, under certair 
conditions, very frequently attempts to perform the act of sexual con: 
gress with other males. If twelve cocks are kept together, in the absence ©: 
females, it is certain that some of these males will be treated by the res 
as though they were females. Homosexuality does not consist so much ir 
differences in male behaviour as in the choice of unusual objects. If the 
appropriate object is absent, or if the individual is unable to identify the 
proper sex of the object, then copulation will be attempted, but it will be 
successful only if the partner is the female. It would seem, therefore, tha’ 
homosexuality is not so much due to a disturbance in the secretions 0: 
the endocrine (Gk. endor= within ; krinein=to separate) glands, but rathe! 
to a disturbance of the central nervous system which results in the choice 
of an unusual object for the purposes of mating. 

At this stage we must return once more to the sex-hormones. Thu: 
far we have discussed the influence of these upon the structural anc 
physiological characters of the individual, but it can be shown that thei 
influence upon the psychical characters, as expressed in sex-behaviour 
is no less pronounced. The female rat from which the ovaries have beet 
removed no longer shows that periodic recurrence of heat which i 
typical in the case of the normal rat. In respect of sexual behaviour she i: 
indeed asexual. For her life is but one long “ interval,” no mating is eve: 
observed. On the other hand, should one inject the female sex-hormon 
which leads once again to the development of the genital organs, one find 
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at the injected female again exhibits sexual behaviour. The animal 
uich has received a sufficient quantity of extracts containing female sex- 
rmone behaves exactly as does the normal female rat during the period 
cestrus. It responds to the approach of the male with the typical mating 
lex. It is obvious, therefore, that the sex-hormone erotinises the ner- 
us system and this creates what one might call the psychological con- 
ion of sexual activity. As yet we have no knowledge as to the method 
which this state of erotinisation is actually produced, nor of the changes 
the nervous system created by the hormone. Nevertheless, it can even 
w be stated that the mechanism which is concerned with sex-behaviour 
3 been disclosed, and that the exhibition of this mysterious urge, con- 
ning which mankind has speculated for centuries, can be called into 
ng by the administration of a substance, chemical in nature, the 
ual composition of which will soon be known. 
[n the case of a male the facts are somewhat different. If one removes 
ovary from a female rat, sexual activity is immediately obliterated. 
the male, on the other hand, this only occurs if castration is performed 
ore the individual has reached sexual maturity. This is not true only 
the rat, for it applies also to man. It has frequently been described 
w men who have been castrated before they have reached puberty have 
rer developed the sex-characters of the male, but that if castration 
urs in adult life, sex-characters and sex-behaviour are not thereby 
npletely destroyed. It follows, therefore, that the erotinisation of the 
vous system which occurs at the time of puberty persists in the case of 
male for a longer period of time than it does in the case of the female. 
tit can be shown that this again is due to the action of a sex-hormone, 
his case, the male sex-hormone, which, as has been shown, is respon- 
le for the expression and maintenance of the physical sex-characters of 
male. If one castrates a guinea-pig the seminal vesicles, which pro- 
e the bulk of the fluid in the ejaculate, atrophy, and though erection 
y still occur, ejaculation is impossible, since there are no spermatozoa 
| no secretion from the seminal vesicles. After a time the power of 
tion of the penis also disappears and the sex-urge becomes greatly 
inished. However, injection of the male sex-hormone restores this 
-behaviour and the power of erection, and should one now apply the 
trical stimulus to which reference has already been made one notes 
, the guinea-pig responds with a complete ejaculation. 
‘he psychological effects of these sex-hormones are not restricted to 
field of sexual activity as ordinarily understood. Rats that are kept for 
ratory purposes are provided with revolving cages, in which they 
> their exercise. It is to be noted that the rat is a very active animal, 
that if a contraption like a cyclometer of the ordinary push-bicycle 
ttached to the revolving drum, they spend hours in this drum and 
el for miles at a time. It has been found that this spontaneous ac- 
ry of the rat is an indication of the individual’s sexual activity. For 
mple, in the case of the female, the animal about to come in heat takes 
more exercise than she does in the interval between two heat periods. 
ft Ovariectomy there is a remarkable diminution in the amount of this 
taneous activity, but should such an ovariectomised female be 
ed with the female sex-hormone, then her spontaneous activity is 
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raised again to the normal level or even beyond it. The same is true of 

male. If we tried to translate these findings into ordinary language, 

might be inclined to say that the animal which exhibited a high degree 
spontaneous activity was a very energetic animal, and the animal wi 

low spontaneous activity a relatively lazy animal. It is an interest 
thought that the degree of this activity is related to the intensity of 1 
sexual urge. The tendency to go hiking, to indulge in Rugby football, 
violent games of tennis, the running round and round in a revolving ca 
these all would seem to be of the same order, and laziness and actiy 
would seem to represent the reaction on the part of the nervous system 
those chemical agencies, the sex-hormones. 

It is necessary to make an attempt to link up these facts and suggesti 
with certain of the statements of modern psychology, particularly 
psycho-analysis. The psycho-analytical point of view is that the prim 
source of mental energy is represented by the sex-urge, which can 
directed to other purposes during the course of individual developm 
and ordinarily is so transferred. It must be the purpose of future iny 
tigation and of theoretical analysis to examine the possibility of int 
preting physiological findings such as have been discussed in psych« 
gical terms, but attention should now be drawn to the fact that in the « 
of the experimental animal, at least, the sex-hormone is the creato1 
sexual energy in the strict sense of the word as well as of general acti 
and that, in addition, these hormones are intimately concerned with 
expression of the higher functions of the nervous system. 

The maze is a favourite instrument of the experimental psycholog 
Rats have mostly been used for these experiments, and the task set tk 
is to find their way to an inner chamber where food is offered. ° 
number of trials and errors until the individual passes directly and witk 
hesitation to the food is registered as the measure of the learning abi 
of the rat. It has been found that the supply of sex-hormone is a facto 
great importance in the degree of learning ability exhibited by any ] 
ticular rat. The female sex-hormone increases the ability to learn w 
it is given in certain concentrations, whereas the absence of the fen 
sex-hormone decreases the ability to learn just as it decreases the amc 
of spontaneous muscular activity. It is not extravagant, therefore 
suggest that future developments in this field of research will leac 
most far-reaching consequences, inasmuch as mental development se 
to be so very dependent upon the proper supply of the sex-hormone 
follows that if this is so, then when these hormones are available in ] 
and simple form it should become possible to control the developmer 
the mind through their use to an extent far beyond that which i 
present imagined by the orthodox psychologist, who, after all, deals « 
with the product of the reaction and not with the reaction itself. 

It is profitable to approach this subject from the opposite angle, an 
enquire how far sexual activity and the act of coitus affect the gland 
internal secretion. This system of glands, which includes the thy 
pituitary, adrenal, ovary and testis, consists of organs which elabe 
specific products of a chemical nature, hormones, which pass by 


1 For a fuller treatment of this subject, see the Article on Psycho-Ana 
Pp. 373- 
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yod stream throughout the body. There can be no doubt that, in some 
m or other, these ductless glands are influenced in their functioning by 
Bestestion of sexuality. As yet but little is known of this subject, but 
inkling of the facts may be gleaned from a consideration of the relation 
ich undoubtedly exists between sexual activity and the functioning of 
: pituitary, a small gland which lies at the base of the brain. 

Medical men have known for a long time that certain types of disease 
1 degeneration of the pituitary are accompanied by an imperfect de- 
opment of the reproductive organs—there is a diseased state known as 
uitary infantilism. Extirpation of the pituitary in an otherwise normal 
lividual leads to atrophy of the testes, and therefore to an atrophy of 
se sex-characters which depend for their maintenance on the supply 
the male sex-hormone. Furthermore, implantation of the anterior lobe 
the pituitary in such animals leads to the repair of the testes, and there- 
e to a re-development of those sex-characters which are dependent 
mn the gonad. The same is true of the female. Furthermore, if one 
slants small pieces of the anterior lobe of the pituitary or injects pre- 
ed extracts of this lobe into sexually immature animals which nor- 
lly would not reach puberty for a considerable time, one finds that 
10st immediately the changes characteristic of puberty appear. Thus it 
hat young mice, being so treated, come rapidly into heat and their 
ries show mature ova, whilst the testes of young males similarly 
ted pursue a greatly hastened development. Male sex-hormone is 
sorated, and this incites a rapid development of the penis and of the 
er male sex characters. 

t is seen from this and similar experiments that the function of the 
ad, which controls the development of the sexual characters, is not an 
omatic one, for it depends upon the presence and action of a hormone 
sorated by the anterior lobe of the pituitary. It follows, therefore, that 
anterior lobe of the pituitary is as much the spring of sexual activity as 
the gonads, even if not more so. But it must be recognised that the 
-differences exhibited by male and female cannot be due to the action 
the pituitary itself, for this gland secretes the same hormone in the 
le as it does in the female, and the differences are due to the fact that 
he male the pituitary hormone activates the testis whilst in the female 
Ctivates the ovary. 

"he intimate interrelation between pituitary and ovary can be illus- 
ed by reference to the state of pregnancy. It has been shown that in 
ition to the female sex-hormone which is elaborated by the ovary, 
|is responsible for the expression of the physical and mental charac- 
» Which in their combination constitute cestrus, or heat, another 
mone is secreted by the ovary. It is known that after mating the 
tus of the mouse and the rat undergoes certain changes which make 
pnancy possible. Its lining membranes become thickened to form a 
» in which the fertilised egg may become implanted, and later to take 
tin the formation of the placenta, or after-birth. Now, these changes 
he uterus occur under the influence of an ovarian hormone, probably 
orated by the corpus luteum, that is very different in its nature from 
female sex-hormone. (The corpus luteum, or yellow body, consists of 
idular tissue, yellow in colour, which develops in the scar on the 
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surface of the ovary after the rupture of the ovarian follicle and 
escape therefrom of the ovum.) Therefore, the ovary, through these t 
hormones, controls not only sexual activity but also reproductive 
tivity. In the rat, for example, the secretion of this second, pregnan 
promoting hormone does not begin until immediately after mating : th 
is to say, the preparation of the uterus for the reception of the fertilis 
ege by means of the action of this second hormone does not begin un 
immediately after insemination and fertilisation. The sex act itself brin 
about a very definite change in the hormone function of the ovary, a 
this in its turn leads to the development of markedly changed conditio 
in the psysiological and psychological state of the individual. 

Now, these changes can be brought about artificially. A rat will e 
hibit all the features of pregnancy if, during the period of heat, the ne 
of the uterus is stimulated by means of a fine glass rod. One must assun 
therefore, that mating leads to the stimulation of certain nerve endings 
the neck of the uterus and that along these sensory nerves are pass 
messages which ultimately affect the functioning of the anterior lobe 
the pituitary, which then proceeds to produce a second hormone a 
this affects the ovary, calling forth the second ovarian hormone whi 
acting upon the genital tract, stimulates this to develop the conditions 
pregnancy. 

This account may serve to illustrate the very intimate interrelationsk 
that exists between the various members of the system of endocri 
glands, and how several of them are not only directly concerned int 
expression of the physical and physiological characters that pertain 
sex, but also how they would seem to lie at the basis of much that is 
present claimed as the peculiar possession of the psychologist. It may 
expected that further investigation will show that quite commonly thx 
is an understandable physical basis for that which one is wont to cal 
purely emotional phenomenon. 


THE SEX-RATIO 


The sex-determining, sex-chromosome-distributing mechanism shot 
lead to the production, in the case of a bisexual species, of equal numb: 
of males and females in each new generation, for the reason that the t 
forms of gametes elaborated by the digametic sex should be produced 
equal numbers. The primary sex-ratio—that which obtains at the time 
conception—should therefore be equality. There should be 100 males ] 
100 females conceived. If this primary sex-ratio is not equality, then 
must conclude that either the two forms of gametes are not produced 
equal numbers or else that one is more successful in the act of fertilisati 
than is the other. Observations that have been made demand for th 
explanation that certain individuals do indeed produce more of one ki 
than of another, and experiment has shown that it is possible to influer 
the proportion of the two kinds produced. 

Thury, in 1863, developed the theory that an ovum fertilised soon af 
extrusion from the ovary tends to produce a female, whilst an older ov 
will later develop into a male. This theory has been incorporated it 
the practices of breeders of domesticated animals, and indeed statisti 
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westigations undertaken by Pearl and his colleagues in America 
semed to show that possibly the theory was correct. They found that, in 
ie case of cattle, the sex-ratio amongst calves which had been conceived 
uring the earlier part of the period of heat of the mother was signi- 
cantly different from that of calves conceived during later periods. 
fowever, further figures collected by the same investigators showed that 
is conclusion was not tenable. But that over-ripeness of the egg, such as 
ight result from delay in fertilisation, is associated with a swing in the 
x-ratio is shown by the work of Hertwig and his pupils. The female 
og only lays her eggs whilst the male is on her back, exhibiting the 
ating reflex. A male frog was allowed to fertilise half the eggs extruded 
y a female and wes then removed, and after varying intervals of time 
as replaced and allowed to fertilise the remaining half. It was found that 
ith increasing intervals more and more males appeared amongst the 
tspring, so that after an interval of 89 hours between the fertilisation of 
e first and the second half, none but males were produced. It was shown 
at this was not due to any sexually selective mortality, and that the only 
planation that can be given is that the over-ripe egg when fertilised 
evitably becomes a male, whether it is fertilised by an X-chromosome- 
aring sperm or by a Y-chromosome-bearing sperm. 
If the primary sex-ratio were equality, but if a sexually selective pre- 
tal mortality operated, then the secondary sex-ratio—that which 
tains at the time of birth, or hatching—would be more or less removed 
9m equality according to the intensity of this pre-natal mortality. In the 
se of man it is known that more boys than girls are born: the secondary 
x-ratio for Great Britain being roughly about 103 : 100. Thereafter, in 
ery age-group save those which include the onset of menstruation and 
the climacteric in the female, the death-rate is higher amongst the 
ales ; so that amongst the people in Great Britain who are 80 years old 
older there are about 2 women for every man; that is to say, that 
ring post-natal life there is sexually selective mortality operating which 
duces the sex-ratio at birth of 103: 100 to one of 50 : 100 amongst the 
€-group 80 or over. 
It will be found on examination that the sex-ratio amongst still-births— 
at is, arnongst infants born dead at or about full-term—is distinctly 
her than that amongst children born alive. This means that still-birth 
more common amongst boys than girls. The sex-ratio amongst abortions 
that is, amongst foetuses born dead between the time of conception and 
= seventh month of pregnancy—is again higher than the sex-ratio of 
ll-births. It is. impossible to identify the sex of the foetus before the 
ird month of pregnancy, but such figures as are available seem to show 
at the sex-ratio is highest amongst abortuses of the third and fourth 
nth, and that thereafter it declines in a steady fashion to blend with the 
pondary sex-ratio of 103 : 100. 
It follows, therefore, that, in the case of man, a sexually selective mor- 
ity is operating both before and after birth. It also follows that if the 
ondary sex-ratio is 103 : 100, in all probability the primary sex-ratio 
not less than 150: 100. Far more boys than girls are conceived, but 
more boys than girls die before they are born. It is difficult to offer any 
quate reason to explain this fact. All that can be suggested is that 
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whilst sex-linked recessive characters, that are lethal or semi-lethal 
their effects, could account for some of the mortality amongst the males 
is impossible to call upon these agencies to explain the whole. All that 

be said at the present time is that the male would seem to be less able 
withstand unfavourable conditions. It is certainly true that amongst the 
peoples who take parentage seriously (the Jews, for example) the seco 
dary sex-ratio is higher than that of other sections of the same communi 
It is probable that the present developments in ante-natal and chil 
welfare practices will lead to the raising of the secondary sex-ratio. 


' CONCLUSION 


A survey of the facts and of the fancies that have been presented « 
ables us to express certain reasonable expectations. The problem of 1 
control of sex-determination and of sex-differentiation is one that» 
trigues many minds. According to many the problem has already be 
solved. Almost every year there appears a book or a pamphlet written 
someone—never a professional biologist—who claims to have found » 
key to this particular riddle. More commonly than not they have rec 
covered that which Rumley Dawson thought he had discovered, and - 
theory, which underlies the practices which they advocate, demands t 
in the case of man and his domesticated animals the female and not - 
male shall be the digametic sex. The usual form of the theory is that: 
two ovaries differ one from the other in that one produces eggs whi 
being fertilised, are destined to become males, the other producing e 
which are destined to become females ; and that the ovaries funct 
alternately with succeeding heat or menstrual periods. If, then, one ne 
the sex of the first offspring and is able to relate the conception associa 
with the pregnancy that produced this to a particular menstrual perioc 
period of heat, one is thus enabled to predict the sex of any subsequ 
offspring. 

Another variant of this theme is that the ovaries, one being m: 
producing and the other female-producing, function synchronously ¢ 
that the sex of the offspring is determined by the direction of the flov 
the male ejaculate. Thus is it that breeders have their cows served on 
slope of a hill, one flank being lower than the other. The semen of 
male is supposed to drain toward the lower flank and therefore ens 
fertilisation of an ovum elaborated by the ovary on this side. 

There is no doubt that statistics can be collected which comple 
prove the correctness of these theories, or, on the other hand, dispr 
them. In any case, any discrepancy can most easily be explained by re 
ence to faulty observation or to a temporary abnormal functioning on 
part of the two ovaries. The fact remains, however, that these theor 
attractive as they are, cannot be brought into line with established sci 
tific fact. Biology has shown that it is not the female of the mammal 
the male that is digametic, and that the problem of the control of the 
of the individual that is to be will only be solved when it has been fo’ 
possible to ensure that fertilisation is affected by one or other kine 
sperm. It is possible that the two kinds of sperm might be separate 
they were forced to travel through an artificially produced chemical { 
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the vagina of the female, one kind being more or less completely im- 
obilised. But so far no experimental application of a physical or chemical 
ent has succeeded in separating the two forms. If and when such separa- 
m is affected, then of course it should become eminently possible to 
sure that the result of fertilisation shall be male or else female. 

The future is full of promise, for with developments in our knowledge 
the endocrine basis of sexuality it should quickly become possible to 
ntrol the expressions of puberty and of senility, due to breakdowns in 
> hormone function of the sex-glands and of the pituitary. Since dis- 
rmonies in the functioning of these glands of internal secretion are 
ponsible for so much personal and social misery, control such as is 
visaged could prove of the greatest benefit to mankind. 
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PSYCHOLOGY 
By 
F. AVELING 


SYNOPSIS — 


Rise of psychological problems in prehistoric speculation; animism — 
Gradual emergence of distinction between living creatures and 
inanimate beings ; between life and mind — Position of psychology 
in Greek philosophy ; soul and body, dualistic views (Plato, Aristotle) 
— Freedom and determinism — Importance of psychology in early 
Christian thought ; emphasis upon the human soul, its nature, origin 
and destiny (Augustine) — Development of psycho-physiological and 
psychological doctrines in medieval Scholastic philosophy ; intellect 
and will (Aquinas, Scotus) — Renaissance and _post-renaissance 
period — Theories of interaction between soul and body (Descartes) ; 
of parallelism ; of monism ; of panpsychism (Leibniz) — Beginnings 
of empirical psychology (Locke) — Laws of association and associa- 
tionism (Hume) — Development of contemporary psychology under 
the influence of the theory of evolution (Darwin, Spencer) — Emo- 
tions and behaviour — Individual differences (Galton) — Compara- 
live psychology ; study of the behaviour of lower animals, primitive 
peoples and young children — Physiological psychology and experi- 
mental psychology (Wundt) — Social psychology (McDougall) — 
More important contemporary systems of psychology ; Behaviourism ; 
Psycho-analytic schools ; “ Gestalt” psychology ; Noegenetic, or Two- 
factor, school ; dynamic psychology and personalism — Applications 
of psychology to problems of life and living ; education ; medicine ; 
industry and commerce, etc. — Definition of psychology. 
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PSYCHOLOGY 


INTRODUCTION 


Psychology is still a science in the making rather than a finally estab- 
lished one. This is indicated by the lack of agreement among psycho- 
logists upon the exact definition of the subject. There are a number of 
contemporary schools in existence, each advocating its own particular prin- 
ciples and methods and defining psychology in its own way. It is thus pre- 
sented as the science of the soul, of mind, of consciousness, of behaviour, 
and the like. And this is not astonishing when we remember the extraor- 
dinarily varied interests of psychologists to-day. They cover so wide a 
range, and involve so great specialisation, that many points of view are 
inevitable. There is, however, more real unanimity than might appear 
on the surface ; since, with negligible exceptions, all would agree that 
the principal subject-matter of psychology is human conduct ; that it is 
concerned with conduct in order to discover the principles which ac- 
count for it, and so be in a position to control and guide it ; and that the 
methods to be employed in the study are the observation of behaviour, 
on the one hand, and introspection or the inner observation of our own 
conscious processes, on the other. All the definitions, though apparently 
exclusive, can be reduced to a single formula. Psychology is the science 
which investigates behaviour in general from the point of view of its 
mental implications, whether conscious or unconscious, with a view to 
control. 

To appreciate the present state of scientific psychology it will be useful 
to review the outstanding points in its historical development. It is the 
last of the sciences to have broken away from philosophy ; and it still 
raises acute philosophical problems at every turn. Solutions of these 
problems have been offered by a succession of great thinkers, in which we 
find a progressive clarification, each advance marking a higher achieve- 
ment than the preceding one. But almost from the outset we discover 
indications of contemporary systems. The central problem, towards which 
all the others converge, is and always has been that of the nature of man as 
shown in his various activities, and particularly those of feeling, thinking 
and willing, so far as they account for human conduct. The history of 
psychology, accordingly, will be an account of the ways in which conduct 
has been interpreted, and of the different conceptions men have framed 
of themselves as actors in the drama of life. It could have no beginning 
until the observation that such conduct differs radically from the beha- 
viour of inanimate beings, and in many essentials also from that of 
animate creatures other than human, had provoked refiection upon the 
reason why this should be so. From the very origin of the human race man 
has presumably been a self-conscious animal ; but there could have been 
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no psychology, even the most rudimentary, until he came to reflect upon 
his own self-consciousness and attempt some explanation of it. 


PREHISTORIC THOUGHT 


It has been assumed that psychology originated in the thoughts of 
primitive men about the phenomena of sleep, dreams, insanity and death. 
These would lead to belief in the existence of impalpable counterparts of 
the bodies of the living, which were capable on occasion of severing their 
connection with the body, and at death finally departed from it to live 
on as ghosts in an underworld. Proof of this for the primitive mind would 
lie in the fact that the inert body of the sleeper awoke to report dream 
adventures in remote places and times, and to recount his meetings and 
transactions with people already dead. Further proof would be found in 
the phenomena of mental disease, which would point towards possession 
of the body of the sufferer by conscious agents other than himself, by 
demons, ghosts or forces able to control its actions even against his will. 
The conscious wraith, wandering abroad in sleep and disappearing at 
death, would be held to inhabit the body during life, and to account for 
the latter’s vital actions, movements, feelings, thoughts and desires. The 
assumption presupposes considerable reflection already on the part of 
primitive man ; and it is probable that it was preceded by a stage of de- 
velopment in which no distinction was made between animate and in- 
animate beings, but all were thought of as possessing hidden activities 
similar to those of man himself. In this stage, by an analogical interpreta- 
tion of Nature in the light of the primitive’s own experience, everything 
would be regarded as endowed with conscious life, and able to play its 
kindly or malevolent part in human affairs. Until this stage had been out- 
grown, and distinctions between conscious and unconscious beings recog- 
nised, there could be no beginning of science, either physical or psy- 
chological. There is evidence of a phase of animism (the endowing of 
physical objects with consciousness) which precedes the distinction of 
living from inanimate beings in the developing mind of the very young 
child which, according to the theory that the development of the in- 
dividual recapitulates the evolution of its kind, represents the mind of 
the race in its childhood. We find such evidence also in the early specula- 
tions of philosophy. But from the point of transition onwards, psycho- 
logical history is the history of the problem of the conscious self. No doubt 
a gap of centuries lies between the vaguely felt distinction and the earliest 
records of explicit attempts to explain the nature of the universe and of 
man as a part of the universe. Such systematic attempts, however, were 
made by the Greek philosophers. Beginning with them, accordingly, we 
may divide our summary into four main periods : (1) the epoch of Greek 
speculation, in which the Mind-Body dualism arises in a general frame- 
work of philosophical theory ; (2) the period of medixval thought, during 
which great emphasis is laid upon the mental powers as indicating the 
spiritual nature of man ; (3) the modern era, beginning with the distinc- 
tion drawn by Descartes between the body and the mind ; (4) contem- 

orary psychology, dating back to the introduction into science of the 
ypothesis of evolution. 
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PSYCHOLOGY IN GREEK SPECULATION 


The central problem of psychology emerged only gradually in Greek 
speculative thought, and phases in its development may be distinguished. 
Greek philosophy arose in an atmosphere of strongly religious and 
mystical tradition, and at first was mainly concerned with the study of ex- 
ternal Nature in a search for principles by which the latter might be 
explained. The early philosophers were extroverts, 7.e., their interests 
were centred upon cosmic changes rather than upon themselves ; and 
they found the principles required in a physical element, or combination 
of elements, together with a life-principle not separated from these. All 
matter is alive, and all living things have souls. An advance was made, 
however, in the distinction of the forces of love and hatred (attraction and 
repulsion) from the original, imperishable elements, fire, air, earth and 
water ; an interpretation of physical change, though not clearly recog- 
nised, on the lines of psychical experience. Dualism begins vaguely to 
assert itself in cosmology, or the philosophical interpretation of physical 
Nature. It also asserts itself psychologically in a theory of perception. 
Perceptions are due to emanations from bodies which pass through the 
pores of sense to the soul, in which like is known by like. Thought is 
ascribed to all things without distinction, and depends upon the mixture 
of the elements. A still more interesting advance was made when the 
formative power of mind or reason was postulated to account for the ori- 
gin of the world from a primitive agglomeration of infinitely small par- 
ticles of every sort of substance. A principle which cannot be perceived 
by the senses is for the first time invoked to explain the evolution of the 
cosmos ; for mind is distinguished from material things by its characters 
of simplicity, freedom, omniscience and omnipotence. Just as hylozoism 
(the conception of the all-pervading life of matter) was a projection of 
unanalysed personal consciousness upon objects of the external world, 
so here spirit or reason, experienced in personal thinking, planning 
and willing, is a projection upon the universe. Thus cosmological 
dualism (world and soul) is the result of the beginning of reflective 
analysis of mental process. In psychology this indicates a cleare1 
distinction between sensory and intellectual knowledge. The former. 
though not necessarily deceptive, is weak; the latter acquaints us 
with the truth, and is due to a spiritual principle or soul. Mind. 
accordingly, is not only a principle which accounts for the formatior 
of the world, and implies teleology or progress towards a goal; but 
also in man it takes the form of an individual soul in a material body 
Immanent in the universe, it is also an immanent constitutive prin- 
ciple of the individual person. This doctrine marks a distinct advances 
in an entirely new direction ; but it was not consistently followed up 
and gave place to a theory of atomism in which inherent necessity 
was substituted for mind or reason in explanation of the way in whict 
cosmic processes came about by the aggregations of physical atoms. Ye 
psychological problems occupied attention even in this new phase 0. 
thought. A theory of knowledge was advanced in conformity with the 
atomistic postulate. Nothing save material atoms exists. Sense-percep: 
tion, accordingly, is mechanically determined by images which emanat 
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from objects and come into contact with the soul. But such perception is 
obscure and deceptive; for it presents as qualities what is, in fact, 
quantity. Thought also is a mechanical modification of the soul ; but in 
thought we grasp the true natures of things as constituted by the invisible, 
quantified, material atoms. Impulse, conation (striving) and will are ex- 
plained as the giving out again of the images received in perception. In 
this theory the distinction between soul and body is not rejected; but 
the soul, like all else, consists of atoms of “ fire,’’ perfectly smooth and 
round. It is the noblest part of man, warming his body while alive, and 
separated from it at death. Atomism reduces psychology to physics, but 
has significance in psychological history. By stressing the mechanical 
aspect of Nature, it made way for a vivid contrast between it and the 
subjective world of Mind ; and by calling attention to the illusory nature 
of sensory knowledge it called for a critical examination of all knowledge 
by a subjective analysis. The antithesis between thought and perception 
came also to expression in other early schools of Greek thought. It was 
emphasised by the attempt to explain cosmic change on the basis of 
mathematical relations. Numerical concepts, unlike the changing objects 
of sense experience, are eternal, unchangeable, imperishable ; and ac- 
cordingly provide a higher kind of reality for thought than that reached 
in perception. Nature obeys the mathematical laws of abstract number ; 
and to know Nature is to know the laws its phenomena express. Applied 
to psychology, this view makes the soul the numerical harmony of the 
body, just as the world-soul from which it derives is the harmony of the 
universe. Its parts, or faculties, are reason, understanding and desire. 
But this classification of powers is less important than the concept of the 
principle from which they derive as an abstract mathematical relation. 
This was a parallel of the still more abstract concept of Being, which was 
developed in another line of thought, and still further stressed the anti- 
thesis between sense and reason. A group of thinkers, beginning with the 
postulate that Being zs, and not-Being can neither exist nor be conceived 
to exist, came to the conclusion that Being is one—unproduced, un- 
changeable and undivided. This fundamental doctrine of the absolute 
unity and immutability of Being acutely raised the problem of the dis- 
tinction between reason and sense, and threw doubt upon the validity of 
sense-perception of the external world. Whereas intellect grasps reality 
as in fact the one and changeless, our senses reveal to us nothing but the 
many and change. The world of movement, becoming, appearance, is an 
illusion and a paradox. Such a position as this called for a criticism of the 
worth of knowledge, and again implicitly emphasised the necessity of 
undertaking such criticism from the psychological point of view 
The doubts thus cast by all the schools alike upon the validity of sense- 
perception deepened in the scepticism of the Sophists. All truth, they 
taught, is relative to the observer; there is no objective truth. Admittedly 
pur senses deceive us. Why should not reason deceive us also? Know- 
ledge is only personal belief ; contradictories are equally true if different 
People hold them to be true ; everything is equally false. But even this 
movement of scepticism had significance for psychology. It drew atten- 
ion to the personal element in knowledge. It reduced objective truth to 
ersonal opinion. And it immediately provoked an examination of the 
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problem of the value of knowledge which played so great a part in the 
subsequent shaping of psychological science. 

Up to this point Greek philosophy was predominantly objective. It 
dealt with problems of the physical world tothe relative exclusion of man, 
his mind, its nature and origin. But it led to a view of the relativity of 
knowledge in the sense that knowledge is relative to the individual posses- 
sing it ; and this, at the hands of Socrates, Plato and Aristotle, was met by 
theories in which psychology definitely found its place and was ex- 
panded into coherent systems. 

The outstanding contribution of Socrates (b. circ. 471 B.C.) to psycho- 
logy was the substitution of the subjective for the objective method. The 
Sophists had followed the old method and given up the search for truth. 
Socrates, looking within consciousness rather than upon the external 
world, tried to determine the conditions of knowledge by an examination 
of the mental constitution of man himself. He thus established the 
validity of our concepts as products of logical induction and definition, and 
so provided a scientific basis for the principles of knowledge and conduct 
alike. His method was one of questioning, by which he helped his pupils 
to form for themselves concepts of the changeless natures of changing 
things. Starting with commonplace sensory experience, he led them by a 
process of induction to the admission of stable intellectual definitions. 
He thus countered the sceptical individualism of the Sophists with a 
doctrine of rational, universal and socially acceptable knowledge ; and 
showed that sense-perception and uncritical generalisation can be con- 
trolled by critical and logical thought. Logical concepts thus become 
both the test of truth and the guide of practical aims. Though moralist and 
logician rather than a psychologist, Socrates occupies a high place in psy- 
chological history because of his insistence upon the nature of the process 
by which true conceptual (abstract and universal) knowledge is reached, 
or may be reached, by all men. 

The Socratic doctrine was developed by Plato (b. 427 B.c.) in a meta- 
physical direction, which had its bearing upon psychology, in his theory of 
Ideas. Plato regarded the Socratic concepts as being objectively existent 
things. Our knowledge of them is occasioned by, but not derived from, 
sense-perception. Ideas, accordingly, are not merely personal possessions 
differing from one individual to another, nor even mental contents shared 
in common by all men. They are realities in themselves, having an 
existence apart from the sensory world. For Plato, true knowledge is a 
grasp of changeless reality, not mere opinion born of sense-perception. 
Socrates had shown that the possession of concepts was the necessary and 
sufficient condition of stability in knowledge. But to what objects have 
these concepts reference ? Plato held that knowledge is something re- 
ceived, or given to the mind. Ideas, accordingly, are given; concepts 
correspond to the realities from which they proceed. To deny this would 
be to deny the reality of Being, as well as all possibility of attaining to 
scientific knowledge. But the Ideas do not exist in the changing world of 
the senses ; and we are not in touch with any ideal world. How, then, de 
we come to know them ? Plato answers with a doctrine of reminiscence o1 
memory. In a previous existence we actually contemplated the Ideas ; in 
this life, immersed in a world of flux and change, we recall them to mind. 
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-. Cepia. Ss fae 
We may thus distin zu S 1 - a worlds, viz., of concrete phenomena, 
concepts and Ideas. Co ceE tS < 
beyond the reach of sen: se 5 SENS 
copies. The importance o t ne of thought for psychology is evident. 
The contrast of sensory phenomena with Ideas, the making of subjective 
concepts into a real world of objective “‘ universals,”” emphasising the old 
distinction of intelligence and sense, sets over against each other two 
objective worlds, the one the realm of intelligible reality, reason, order 
and goodness, the other a place of appearance, plurality, disorder and 
imperfection. But it stresses also subjectivity, and points to a necessary 
distinction between soul and body. The doctrine of reminiscence neces- 
sitates the pre-existence of the soul. This Plato defines as the principle of 
self-movement, explicitly rejecting the view that it is the harmony of the 
body. It is the living, moving element in man which perceives, knows and 
wills. But these processes are on different levels ; and the soul is accord- 
ingly divided into three parts, the rational, the courageous and the appe- 
titive (desire), having their seats in the head, heart and abdomen respec- 
tively. The rational soul alone is immortal, possesses free-will, and is 
created by God. Ina series of transmigrations into new bodies it gradually 
rids itself of its irrational parts through the conquest of desire by reason. 
Plato’s psychology is built around his theory of Ideas, and moves upon the 
ideal plane. The nature of the soul is deduced from the theory rather than 
reached by an examination of mental activities. What is now understood 
as empirical or experimental psychology is, in Plato’s view, part of physics, 
and therefore no true science ; for man, the physical object, belongs to the 
world of change and becoming and, like all appearance, is not an object 
of scientific knowledge. Nevertheless, though the rational soul is har- 
boured in the body and thus bound to the world of appearance, by remi- 
niscence it lives also in the ideal world. Plato advanced the two laws of 
association by similarity and contiguity—that like recalls like, and that, of 
things experienced together, one tends to recall the other to mind—in 
support of his theory of reminiscence. 

We have seen that the problem of the constitution of the external world 
led to that of the validity of knowledge, thereby raising psychological 
issues. The doctrine of the stability of universal concepts had been op- 
posed by a denial of the existence of anything except individuals ; and 
Plato’s theory was advanced to bridge the gap, and relate the individuals 
perceived by the senses to the Ideas. He attempted to do this by deriving 
the former from the latter ; but he failed to show how the derivation 
comes about either in our knowledge or in the real world. 

The problem was taken over by Aristotle (b. 384 B.c.), and its solution 
by him was made the foundation-stone of his whole philosophy. Like 
Plato, Aristotle held that there can be no true science of individual 
objects, for these are continually undergoing change. But he taught that 
stable intellectual knowledge nevertheless begins in sense-experience, in 
which only individual existent things are revealed. Instead of regarding 
experience as a mere occasion for the recall of Ideas, he held it to be the 
true source of conceptual knowledge. Instead of attempting to deduce 
individuals from Ideas he reached abstract concepts by induction from 
concrete instances. Individuals alone are real, universals are products of 


311 


the mind discerning identity of nature amidst a plurality of things. 
Though these may change, the conceptual essences remain fixed and 
stable. Thus, although intellectual knowledge is essentially dependent 
upon sense-perception, it is also essentially superior to it. Aristotle’s 
doctrine of knowledge implies radical differences between his psychology 
and that of his predecessors. In the first place, since scientific knowledge 
arises from sense-perception, his method is empirical. Natural events are 
explained on principles reached by induction. Though all involve change, 
the phenomena of Nature fall into different classes. Some things move 
(change) because moved by others; some change because they move 
themselves. The latter are alive ; and life is accordingly defined as self- 
movement, of which the soul is the principle. For Aristotle, soul is not a 
synonym of mind or consciousness. It is the explanatory principle of every 
kind of vital process, including nutrition, sensation, movement and 
thought. Psychology, accordingly, is the empirical study of vital processes 
as manifested in plants, animals and man. But stress is laid upon sensa- 
tion and thought ; and, because the more perfect includes the less, and 
thought is a function of the human soul, the study of the principle of 
thought in man embraces all psychological problems. In the second place, 
though his method is that of objective observation, he does not neg- 
lect introspection. Indeed, Aristotle’s theory of knowledge is built upon 
the introspective distinction of percept and concept (object of sense- 
perception, object of abstract thought) ; and a considerable part of his 
psychology is devoted to showing how we pass from the sensing of the 
former to a scientific knowledge of the latter. Nevertheless, his psychology 
is dominated by a metaphysical theory with regard to the constitution of 
individual things ; and, indeed, it is on this theory that he accounts for the 
transition from perceiving to conceiving. Four principles are necessary to 
explain the constitution of all concrete beings in the physical order, and 
the changes which they undergo; matter, form, the efficient (or pro- 
ducing) and the final (or goal) cause. Of these, two are intrinsic principles 
of the thing in question, the matter and the form. Matter is that out of 
which the thing is made ; marble, for instance, is the matter of the statue. 
But matter, before the statue is fashioned, is a definite natural substance ; 
and it, in turn, is to be conceived as made out of a “ first matter,” an 
indeterminate though determinable principle which cannot exist or be 
known without form. Form, on the other hand, is the determining prin- 
ciple which actuates matter and constitutes it a definite kind of being, 
marble, oak, horse or man. It is that into which the thing is made. It is 
also the object of conceptual knowledge, the changeless essence abiding 
throughout all the changes the concrete individual undergoes. Applied to 
psychology, the soul is the form of the body ; the matter of which body is 
formed is a mere potentiality of life which is actualised by soul. Accord- 
ingly soul and body, though distinct, constitute one substance only. Man 
is a unitary being. Furthermore, there is only one soul in man, accounting 
for all the processes of nutrition, appetite or desire, locomotion and rea- 
son. It is not divided, as Plato taught, into parts, but is distinguished into 
faculties which are the modes of its activity. The conception is a biological 
one, in which natural species are regarded as unchanging. Plants have 
nutritive and reproductive souls ; animals have sentient souls with powers 
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yf feeling, imagination and locomotion; and man’s soul adds to these the 
yowers Of reason, deliberation and will. In the biological scheme soul 
nay be considered in an ascending scale, the higher developing from and 
ncluding the lower. In this conception, psychological data in the modern 
ense are not abruptly separated from physical ones ; but the observation 
f vital process is observation of behaviour as function of the soul. 
\ristotle incorporated an astonishing number of empirically established 
lata into the framework of his theory. He divided mental powers into 
hose of knowing and desire, and connected the power of movement with 
he latter. He made a study of the special senses, and of the “ internal 
enses *’ by means of which we perceive, imagine and remember. His 
xplanation of sensory process in general is that the forms of sensed 
bjects are received into knowledge without their matter. Sense is thus 
egarded on analogy with matter as potential to the reception of forms. 
‘o each external sense corresponds a “‘ proper object,”? as colour to 
ision ; but besides these there are also ‘‘ common objects,”? such as 
10vement and shape, which we apprehend by several senses. The five 
xternal senses, however, are insufficient to explain perception, in which 
ifferent kinds of sensations come together. This function is ascribed to a 
entral sense ; from which also the latent images, without which reasoning 
impossible, arise in memory. Aristotle states three laws of associative 
vival of experience—contiguity, resemblance and contrast (like recalls 
nlike) ; and he teaches that man alone has the power of active recollection 
nd constructive imagination. To account for conceptual knowledge he 
ivances a theory of abstraction. Like the senses, the intellect stands in 
‘lation to its objects as matter to form. It requires ‘‘ information ” in 
rder to understand. Its proper objects, however, are the universal es- 
nces of things ; and these “‘ intelligible forms ” are neither discoverable 
1 the world of concrete beings nor exist apart as Ideas. The only things 
hich exist are individuals. The intellect works, accordingly, upon the 
aterial supplied by the senses and illuminates the universal essence 
ishrined in the individual, thus mentally considering it apart from all 
dividualising characters, such, for example, as time and space. Once 
ndered intelligible in this way, the object impresses itself upon the 
assive intellect precisely as the sensible object impresses its form upon 
nse, and the intellect passes over to conceptual knowledge. Intellect is 
lus distinguished as active and passive, a power of rendering knowable 
hat was only potentially so, and a power of receiving intelligible forms. 
1 this account of the processes of knowledge from the lowest to the 
ghest stage, the same general principles are invoked. All knowledge ori- 
nates in sensation ; but there is an activity which discovers the uni- 
tsal elements of thought in the concrete beings of sense. Is this activity 
faculty of the soul, or is it something transcendental to the individual 
an ? Aristotle’s thought here is obscure and disputed. But in any case, 
cause the intellectual activities transcend the conditions of matter, he 
ds that the acting intellect is both immaterial and immortal. On the 
€ctic side (desire, striving, will) Aristotle is no less a pioneer in psy- 
ology than on the cognitive (knowing, remembering, etc.). His study 
movement led to the view that all perception is accompanied by 

sure or pain. These give rise'to impulse and desire. Impulse, appetite 
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and emotion lead to action. But besides these spontaneous motive 
there is also deliberate will, which may be described as intelligent desir 
Corresponding to the division of cognitive states, desire, will and choi 
are determined by percepts and images, by concepts and rational insight 
and in deliberate choice will is free. Aristotle’s conception is that o} 
moderate dualism in which soul and body are not separate entities, bu 
together constitute the individual. On this background he draws the line 
of a naturalistic and empirical psychology. The subjective point of viev 
is never lost, although the objective is greatly developed ; and psycholog’ 
takes its place among the biological disciplines as the final chapter o 
natural science. 

There is little of psychological interest in Greek philosophy subsequen 
to Aristotle. Atomism was reasserted (Epicurus ; b. 341 B.C.) with th 
curious addition of a doctrine of freedom. To this determinism (denial o 
freedom) was opposed (Stoics), in an interesting anticipation of a vie\ 
of consciousness as consisting in passively received sensations, fror 
which all knowledge, feeling and will are derived. These sensation 
become representations when they rise with increasing clearness i 
consciousness. These two points mark a phase of development in th 
concept of the mental as contrasted with the physical, and also foreshadoy 
the modern doctrine of the subjective variation of clearness in ideas. 

The last stage of Greek speculation has even less interest for psyche 
logy. Attempts were made to unite Jewish religious beliefs with th 
philosophy of Plato, Aristotle and the Stoics. ‘The number theory an 
the theory of Ideas were revived ; but philosophy tended to degenerat 
into mysticism. The chief significance of these movements, so far ¢ 
psychology is concerned, is that, infiltrating into Christian tradition, the 
influenced the thought of so great a psychologist as St. Augustine (1 


A.D. 354). 


PSYCHOLOGY IN EARLY CHRISTIANITY 


With the spread of Christianity, the growing need of expressit 
its teaching systematically and providing an apologetic for it result 
in Patristic philosophy (.7.e., that of the Church Fathers), which arose | 
subservience to religious dogma. In this there is little relevant to psychi 
logy before Augustine except the common distinction of soul and bod 
the doctrine of immortality, and an increasing precision in the concept: 
personality. In Augustine, however, we find a psychologist of outstandi 
eminence, who left the impress of his thought upon all subsequent spec 
lation. Two pivotal ideas stand out in his philosophy : God and tl 
human soul. The great stress laid by Christian teaching upon the value 
the individual raised problems concerned with the personality, natu 
origin and destiny of man. The theological doctrines of the Trinity a1 
the dual nature of Christ accentuated those problems ; and in such a s¢ 
ting Augustine’s psychology was developed. Familiar with nearly all t 
philosophies of antiquity, he is in the main a platonist ; but he incc 
porated also into his system many results reached by other thinkers. F 
chief explicit contribution to the science is his vigorous assertion of t 
value of the introspective method, whereby he defines the subject-matt 
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f psychology as the inner world of consciousness, distinct from that of 
hysical Nature. The soul is known in self-consciousness as a simple, im- 
aaterial and spiritual being. This he proves from the fact of sensation, 
sing a neo-platonist argument: viz., the soul is everywhere in the 
ody, since it receives impressions coming from all parts of the body. 
t is therefore immaterial ; for it is no one part of the soul which per- 
eives, but the self as a whole. Further, he shows that it is immortal, on 
he ground that imperishable concepts are discovered within it; and 
shat contains the imperishable must itself be immortal. The platonic 
haracter of these proofs is evident ; but the point made is that they are 
ased upon introspection, which reveals mental life as a continual ac- 
vity of the soul. This shows itself in three functions—intellect, will and 
elf-conscious memory—which are not distinct from the soul itself. The 
indamental principle is will, which moves intellect and inner sense to 
ction, and is both ethically and psychologically free. Man is therefore by 
ature a spiritual soul making use of a body. He acts upon the body, but 
not acted upon by it. The senses, accordingly, engender neither sensa- 
on nor thought ; it is the soul which gives birth to both. Thus all ideas 
re innate, and are formed in the soul under the influence of divine illu- 
‘ination. Augustine classifies mental powers as faculties of sense and 
culties of spirit. The former include appetite and sensory knowledge 
rising in connection with, but not dependently upon, the external and 
iternal senses. The latter are common sense, imagination and memory. 
aculties of spirit embrace will, understanding and intellectual memory. 
n Augustine’s view the source (which is revealed by introspection) of 
lental activities, though united to the body, has its own substantiality, 
nd can be studied in its own right. In considering its origin, he hesitates 
etween creationism (the creation of the soul from nothing by God) and 
aducianism (the derivation of the soul of the child from those of the 
arents) ; but on theological grounds inclines to traducianism. A great 
ain for psychology is registered by Augustine. In separating the inner 
om the outer world he justified the study of the former as a distinct 
ranch of knowledge ; and in insisting upon the immediacy of self- 
sciousness in reflective thought, he drew a sharp distinction between 
ie self as subject and the objects of its knowledge, thus furthering the 
ualistic point of view. His influence in psychology is everywhere trace- 
ale throughout the Middle Ages, comes to more explicit development 
the beginning of the Modern period, and is manifest in many direc- 
ons of contemporary thought. 


PSYCHOLOGY IN THE MIDDLE AGES 


While Platonism colours Patristic speculation, Aristotelianism is the 
ull-mark of Scholasticism (the philosophy of the medizval Churchmen), 
ough both streams flow together and intermingle in medizxval thought. 
he principal representative of Aristotelian tradition is Thomas Aquinas 
). 1225, ? 1227), who stands out pre-eminently in the philosophical 
evelopment of the thirteenth century. More than ever before, psycho- 

becomes in his hands a comprehensive body of unified doctrine, 
sily separable from the rest of philosophy though intimately connected 
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with it. Aquinas is concerned with the nature of man in order to i 
from it his origin and destiny. He accordingly examines all human acti 
ties to determine what human nature is and what it implies. He follo 
closely the main lines of Aristotelian thought, but develops and alters 
traditional teaching in several important respects. In his view, all hum 
activities are functions of faculties proper to man as a composite of mati 
and form ; but the faculties are due to form, or soul, and not to matt 
The existence of the soul is known in any one of its activities ; but 
nature as a spiritual actuality is only grasped by diligent reflection up 
the characters they display. Aquinas distinguishes the soul from its faci 
ties and these from each other, however, because of irreducible diff 
ences in vital operations which cannot be accounted for by any one sin; 
principle. Here he parts company with Augustine and clarifies the obsct 
teaching of Aristotle. The faculties are the proximate grounds of 1 
vegetative, cognitive and appetitive functions. Aquinas, however, v 
principally interested in knowledge and desire as expressions of the pur 
mental life. He distinguishes knowledge into two orders, a lower, or sé 
sory, form and a higher, or intellectual, kind. In general, his explanat: 
of the processes of knowing is Aristotelian. The joint activity of the « 
ject and the knowing subject engenders a mental image representative 
the object. Sensation, perception and sensory appetite are regarded 
psycho-physiological processes, stress being laid upon their phys! 
aspect. Here the interdependence of organic function and mental proc 
is in striking contrast with the Augustinian view. Being organic, the sen 
are passive powers, reacting to stimuli by the formation of sensatio 
which are combined into images by an internal sense. Sensory proces: 
however, acquaint us only with individuals. To the list of internal ser 
Aquinas adds an estimative sense, the function of which is sensory jud 
ment with respect to the useful or harmful character of concrete obje 
Animals possess this sense ; but in man it is a kind of reason which di 
with particulars. Intellectual processes also are accounted for on Ari 
telian principles. Universal concepts are derived from sensory images 
the process of abstraction and are subsequently universalised by a pu: 
mental activity. Passive and acting intellects are distinguished to meet 
requirements of the general theory of knowledge ; but Aquinas cle 
teaches that both “intellects” are intrinsic faculties of the soul it: 
Naturalism here replaces the vague mysticism which was taught by 
Arab commentators of Aristotle and is traceable perhaps even to Arist 
himself. A notable advance towards a purely scientific psychology is t 
made. With regard to orectic processes, Aquinas again divides appetit 
desire into the two classes of sensory and rational, which operate 
different levels. Sensory desire inclines us towards objects perceives 
imaged ; and its arousal gives rise to passions or emotions. These pass: 
were the object of careful study by the Scholastics in connection \ 
moral philosophy. Rational desire, or will, inclines us towards abst 
Good, in respect of which its activity is absolutely determined. The 
is free, accordingly, only with regard to contingent, or relative, go 
One general law, however, regulates the life of desire, whether sen 
or rational. Some kind of knowledge must call the appetitive powers 
action. Knowledge is accordingly superior to will. In contrast with 
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“Augustinians, and particularly Scotus, Aquinas is thus an intellectualist. 
‘The results of his analysis of mental process lead to the Thomistic con- 
‘ception of human nature. Since the soul is only the substantial form, the 
proper object of study is man himself and not the soul alone ; but man 
‘acts as he does in virtue of being “‘ besouled.”? Further, one soul only 
‘constitutes him a spiritual as well as a material being. The doctrine of 
plurality of forms, held by other Scholastics, was explicitly rejected by 
Aquinas. Nevertheless, though form of the body, the soul is a spiritual 
and substantial principle, independent of the organism in its highest 
activities of conception and thought. It is accordingly immortal ; not, as 
Aristotle probably held, in the impersonal form of the acting intellect, 
but in the personal immortality of its whole being. It is created by God, 
and was created to enjoy eternal happiness in intellectual union with God. 
Though presented in a framework of theology, the psychology of Aquinas 
marks a distinct advance. It unites the biological view of Aristotle with 
the refined form of animism taught by Plato and Augustine. It thus avoids 
the dualism which makes two entities of body and soul, which destroys 
the unity of the individual, and raises insoluble problems with regard to 
the relation of mind and matter. At the same time, it leaves room among 
the natural sciences for psychology to deal with mental, as distinct from 
physical, phenomena, and justifies its existence as a special science with 
its own subject-matter, point of view, methods and principles. 

_ In contrast with the psychology of Aquinas, several differences in that 
of Duns Scotus (b. 1274, ? 1266) have a bearing on more recent 
developments. Adopting Augustinian and Aristotelian doctrines, with per- 
sonal modifications of great originality, Scotus agrees in the main with 
Aquinas ; but he teaches that we have an intellectual knowledge of indivi- 
dual things. Besides abstract and universal knowledge, which is clear and 
distinct, we also know individuals in a confused manner simultaneously 
with our sense perception of them. This indicates a growth in clearness 
of mental contents arising from experience ; and is a second anticipation 
of an important current doctrine in psychology. Again, because of its 
absolute freedom (knowledge of the Good being a condition, but not the 
cause, of will-acts) will, rather than intellect, is the pre-eminent faculty. 
This is in line with recent developments of Hormic psychology (impulse, 
striving), and even with certain postulates of Behaviourism (see below). 
Lastly, though man is the composite resultant of soul and body, Scotus 
teaches that a “‘ bodily form,”’ as principle of organic structure, also 
enters into his composition. Though he did not develop the view, this 
implies a step towards that of Descartes, in which soul and body are con- 
ceived as two separate entities. 

The general results of Scholastic speculation that are most significant 
for psychology, are progress in the analysis of cognitive, volitional and 
emotional processes, as well as the establishing of relations between thern ; 
the making explicit of the essentially unitary nature of consciousness ; 
and the. development of a theory of personality centred upon the intui- 
live awareness of the self as a real psychical entity. 
| The movement reached its zenith in the thirteenth century. After long 
cubation it rose swiftly to maturity ; but hardly less swiftly decay set in. 
[he springs of inspiration dried at their source. Growth and development 
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were arrested ; and mere dialectic (argument and hair-splitting) took t 
place of empirical analysis and the closely reasoned speculation bu 
upon it. So far as psychology is concerned, there is an almost compl 
blank between the thirteenth and sixteenth centuries. 


THE BEGINNINGS OF MODERN PSYCHOLOGY 


With the rise of the scientific movement, however, it was not lo 
before psychological problems appeared in a fresh setting. At first, as 
Greek philosophy, interest was primarily centred upon external Natur 
but even Bacon looked forward to the time when empirical methc 
should be applied, not only to physical and physiological events, but a 
to the interplay of ideas and the activities of the will. 

The two great forerunners of modern psychology are Descartes 
1596) and Locke (b. 1632), from each of whom derive influences whi 
have fundamentally affected psychological thought up to’ the pres« 
day. . 
Descartes’ philosophy began in a universal, methodic doubt which p: 
pared the way for the discovery of incontrovertible truth ; and Descar 
found this truth, from which he proposed to deduce all others, 
the fact of personal, self-conscious thought :—‘‘I think; therefor 
am.”? One may doubt all else, even one’s own bodily actions ; one cant 
doubt such self-evident intuition. Upon the clearness and distinctness 
this truth he based his criterion of valid knowledge. Whatever is as cl 
and distinct as self-consciousness is true. But for the supposition t 
some power superior to our own might deceive us in all thin 
Descartes might at once have applied this criterion to the clear and c 
tinct idea of extension as revealing the nature of matter, and so hi 
raised the antithesis of body and mind. Instead, he turned to the idea 
God ; from which he “ proved ” the existence of a Being whose go 
ness and wisdom guarantee the veracity of our faculty of knowledge. Cl 
and distinct ideas (innate in the sense that the mind is predisposed 
accept them), and whatever is deduced from these, are accordingly va 
Among such innate ideas is that of the nature of matter as consisting 
extension ; and this is sharply distinguished from sensory perceptic 
in which bodies appear to be coloured, sonorous, odorous, and the L 
These qualities are obscure and confused subjective appearances, and 
objective properties of things. The essence of body, accordingly, is to 
extended ; and the essence of mind is thought. Here is a metaphys 
dualism in which the main problem that exercised subsequent speculat 
arises. What is the relation between body and mind ? The antithesi 
further emphasised by Descartes’ teaching that animals are autom 
without feelings or power of self-movement, which obey the physical : 
mechanical laws that regulate inanimate Nature. Only in man’s cas 
thinking mind is infused into the automaton by God. Thus essenti: 
opposed to body, the human mind must somewhere come into cont 
with it to explain the reception of sensations and the production of ma 
ments. Descartes locates this contact in the pineal gland at the bas« 
the brain. Here the mind receives feelings from the nerves, and bri 
about motions in the body by way of the “‘ animal spirits ” flowing in 
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nerve channels. Sensorial life thus has a physiological basis, whereas true 
t nought is wholly mental. The automaton doctrine disposes of the soul 
‘as the principle of life in man, and substitutes a thinking mind joined to a 
mechanically regulated body. The main point brought out in all the detail 
of Descartes’ psychology is the refining of the concept of mind to include 
‘conscious events, and the reduction of sensory and motor processes to 
physical ones. There is interaction between body and mind, but complete 
disparity of nature. This doctrine bore fruit later, when interest in the 
body-mind problem gave place to empirical psychology, in a clearer 
definition of purely mental phenomena. 

f The line of thought deriving from Descartes was largely occupied with 
the psycho-physical problem set by him. The Occasionalists, distinguish- 
ing between occasion and cause, held that the body does not cause sen- 
gations nor the mind movements, but that physical stimuli and 
conscious volitions are mere occasions of sensations and movements 
which, in fact, are caused by God. Leibniz advanced a theory of divinely 
arranged, or pre-established, harmony. Soul and body do not directly in- 
fluence one another; but their actions run in parallel lines. Spinoza, 
more radical, made of mind and matter two aspects of the one underlying 
reality, God. Instead of Descartes’ interaction, these philosophers asserted 
psycho-physical parallelism in solution of the difficulty. 

_ While on the Continent rationalism continued its development, in 
England the foundations of empirical psychology were being laid. Already 
Hobbes had attacked the concept of a substance-mind, and taught that 
mental process is a function of the body, and reason the product of sen- 
sation. Here lay the germ of modern materialism and associationism (the 
doctrine that all mental processes are accounted for as associations of 
ideas). But we must look to Locke for the full use of the empirical method 
in psychology. Instead of the deduction of conclusions from the supposed 
nature of mind, he uses the method of induction to reach a scientific 
knowledge of the principles of mental life. He thus rejects metaphysical 
and mystical accounts of the origin of knowledge (innate ideas, pre- 
established harmony, divine inspiration) for a theory based upon obser- 
vation. Children, he argues, uneducated people and savages show evidence 
that knowledge originates in experience. At the outset the mind is a blank 
tablet. How, then, do ideas become inscribed upon it ? Locke teaches that 
all ideas derive from experience by sensation and reflection. By sensation 
we perceive the external world as possessing qualities and quantity ; but 
the (secondary) qualities, colour, odour, etc., are subjective only. By re- 
lection we are acquainted with the inner activities of understanding and 
will. Ideas are simple or complex, the former simply given to the mind, the 
atter actively formed in it by repetition, comparison and combination of 
‘lementary ideas. Mental powers, however (e.g., sensation, memory,, 
Magination, understanding, will), are not separate entities, but only ways 
M which the mind acts. Locke’s distinction between sensation and reflec- 
ion shows that mental process is not merely a mechanical interplay of 
deas. Mind has the power of reflecting upon the course of its ideas ; and 
M reflection higher ideas (e.g., power, cause, unity, relation) are formed. 
hus universal ideas are explained on an empirical basis; a protest 
inst the doctrine of innate ideas. Locke deals more cursorily with the 
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active powers of the mind. Pleasure and pain are kinds of sensation ; y 
is a mental movement due to “ uneasiness ”’ ; and both arise in course 
the interplay of ideas. His empirical analysis is clearly a forerunner 
later analyses of consciousness into contents and states ; but Locke ne 
disputed the existence of a substantial, active mind. He accepted this 
a fundamental datum. It was the existence of the external world t 
needed explanation ; and our certainty of this, he taught, depends uf 
the impressiveness, or “‘ liveliness,”? which characterises certain subj 
tive sensations. 

The last statement shows how the next analytic step could be tal 
by Berkeley (b. 1685). Already secondary qualities had been den 
of matter and made subjective. For Berkeley the primary qualities ( 
tension, impenetrability, etc.) also became mental states no less than 
secondary. The external world, accordingly, has no reality except in mi 
to be is to be perceived. All experience is subjective. This Berkeley arg 
in his Theory of Vision, in which he showed how our idea of tridimensio 
space results from the association of sensations of sight and touch. Ide 
however, presuppose some cause upon which they and their sequen 
depend ; and, having shown that no material reality exists, Berke 
asserts that their cause must be spiritual. Moreover, since the sens 
ideas do not depend upon our personal wills, it follows that it is not 
but the eternal, uncreated spirit that produces them. Matter does 
exist ; spirits alone exist: God and human minds. And the mind 3 
simple, active being, revealed through experience. Sensory percepti 
are ideas in the mind of God, who causes them to appear to us. The f 
ceiving mind is reason, as contrasted with the acting mind, which is V 

Berkeley’s idealism forms a stepping-stone between Locke and Hv 
(b.1711), whose psychological system had an immense influence w 
the development of the science. A radical empiricist, Hume set out to m 
an exact analysis of mental powers and capacities. He begins by reduc 
mind to the sum of its contents. He rejects Locke’s distinction betw 
sensation and reflection, and substitutes a law of association for 
dynamic activity of the mind. The fundamental mental states are 
lively impressions which originate both in outer and inner experie! 
and their fainter copies, or ideas. We thus have as original element 
mind visual, auditory, tactile, etc., impressions and ideas, as wel 
pleasures, pains and efforts ; and these are the sole data of knowle« 
Connected, compounded and succeeding one another in virtue of asso 
tion by contiguity, similarity and causal relationship, they constitute ¢ 
sciousness ; which is accordingly conceived as an agglomeration of s 
sations regulated by the principles of association. Where Hartley 
1705) used associated nervous processes to explain the occurrt 
-and order of mental events, Hume postulates only mental elements 
mental laws, thus avoiding any appeal either to body or to mind in 
planation of consciousness. Impressions, ideas and laws of associa 
take the place of brain processes, as well as of any really active princ 
of thought. Even the self is reduced to a mere bundle of associated id 
While Locke reasoned away secondary physical qualities and their 
known substratum, while Berkeley extended the reasoning to prin 
qualities and physical substance, Hume used the same line of attack u 
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the mind itself, and nothing substantial remained. Hume’s empirical 

alysis of causality, which reduces even will to sensations, is equally 
radical. The causal relation is one in which two ideas are constantly ex- 
perienced in a sequence; and repetition of such experience in the past 
sets up the habit of expecting a similar relation in the future. But there 
is no real efficiency in the “ cause.”’ For, if we analyse the notion of 
, wer it contains, we find no more than the sensations of effort we our- 
selves experience when we move external bodies, or those of the impact 
of bodies upon us. Here there are only several sensations in constant 
sequence (feeling of effort and movement of limb ; sensations of moving 
body and impact). No real power is involved in either case. We read our 
sensation of effort into sequences of external events, and come to an 
illusory belief in real power, or energy, resident in the ‘‘ cause.’? We ex- 
perience effort and believe in our own causality in willing. But this is 
illusory also ; for, though perceived movements follow upon will-acts, 
this is in fact apprehended only as a sequence of strongest motive as 
inner event and change of place as outer event. Feelings of pleasure and 
pain, corresponding to impressions, give rise to emotions, which are 
thus also reduced to sensations and become associated with ideas. The 
system is one of radical sensationalism, in which all mental events are 
hypostatised ; and psychology is presented as a naturalistic and positive 
science, the task of which is to investigate the structure of consciousness. 
It is no longer the science of soul or of mind, but of mental phenomena. 
Hume’s influence in psychology can hardly be over-stated. He was the 
founder, with Hartley, of the Associationist and Structuralist schools 
which have lasted almost to the present day. Transferred to France, his 
Joctrines were modified into a still more complete sensationalism by 
Condillac (b. 1715), who omitted the principle of habit as accounting 
for mental synthesis. In Britain and abroad, these movements provoked 
feactions in the Scotch ‘‘ Common Sense”? philosophy and French 
Eclecticism. Hume’s psychological doctrines were developed in the two 
sontrary directions of spiritualism and materialism. Everything being 
‘educed to sensation, it was easy to construct the world out of ideas, as 
Berkeley had done; and scarcely less easy to identify sensations with 
tates of the brain, as did Hartley, Priestley and the French Encyclope- 
lists. Finally, it was Hume’s phenomenalism and “ scepticism ”? which 
woke Kant from his dogmatic slumber to labour at his Critical Philo- 
ophy. 

Three further influences have contributed to the shaping of contem- 
orary psychology. Already in the movements of Cartesian rationalism 
ind Locke’s empiricism, we find many of its elements ; but the specula- 
lons of Leibniz (b. 1646), the philosophy of Kant (b. 1724) and. 
he formulation of the theory of evolution by Darwin (b. 1809) sup- ° 
lied other exceedingly important ones. 
| Leibniz’s conception of the world is wholly psychological. Unlike 
Descartes, who set himself to doubt all previous principles and 
onclusions of philosophy, Leibniz wished to establish a system 
M which Greek, Medieval and Contemporary thought would be 

meiled. To this end he advanced a theory of reality of which 

8 doctrine of monads, principle of pre-established harmony, and law 
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of continuity, are the cardinal points. Mind and matter, divorced t 
Descartes, were to be reconciled in a panpsychism (universe in which < 
that exists is held to be spiritual). Leibniz begins with the concept « 
mental substances as independent activities, essentially individual, y 
together constituting a world. These active forces he calls “‘ monads 
He conceives them, on analogy with material atoms, as simple, indiy 
sible and indestructible ; but he also endows them all, in varying degre 
with the power of mental representation. The human soul is such 
monad, conscious of what it represents. Others represent the univer 
confusedly or even unconsciously, and so reflect every other monad 

existence. The world consists of these immaterial monads in an ascendi 
scale of perfection, their place being determined by the degree of clea 
ness with which each actively represents the rest. Thus the lowest (ine 
ganic) monads manifest unconscious representation in attraction ai 
repulsion only. Plants are “‘ sleeping monads ” with unconscious ides 
or formative vital forces. Animal soul-monads represent obscurely 

sensation and memory ; while the human soul is capable of forming cle 
and distinct, as well as adequate concepts. There is thus an absolu 
psychical continuity between the lowest monad and the human sot 
Though the conception is vitalistic, it is not that of Aristotle ; for, inste: 
of interpreting mind in terms of life, Leibniz interprets life in ment 
terms. Bodies are aggregates of simple monads apprehended in obscu 
sensory perception as spatially and temporally ordered, but in cle 
analytic thought as aggregates of active spiritual entities. No mona 
however, can act upon another, or receive influence from it. Their a 
tivity is wholly immanent, or within themselves. A problem according 
arises with regard to the correspondence of the succession of ideas in t 
mind with the movements of the monads of the body. Leibniz solves tk 
problem by postulating a pre-established harmony between them. So 
and body agree like two clocks, originally set going by God and absolute 
synchronised. Remote as his doctrine may appear from contempora 
psychology, it nevertheless has had considerable influence upon it. T 
assertion of unconscious mental activity is accepted to-day. The conce 
of growth in clearness of ideas from unconsciousness to full apperceptic 
or clearness (as in Scotus and the Stoics), has born fruit in many directior 
And the doctrine of the essential activity of self-consciousness as dynar 
will (Augustine), which determines the course and clarification of repr 
sentations in consciousness, has left its impress upon the science. 

The philosophy of Leibniz was a consistent and closely reasoned sj 
tem. At the hands of his follower Wolff (b. 1679) it became little me 
than a series of dogmatic assertions. The meeting point of Dogmatis 
and the scepticism of Hume in the mind of Kant gave rise to the Criti 
Philosophy. Kant opposed all speculation which goes beyond empiric 
experience without first having justified its procedure by a prelimina 
critical examination of the extent and limitations of knowledge. Impress 
by Hume’s analysis of causality, which regarded belief in the causal 1 
lation as being due to a subjective element of habit or custom, and co 
cerned to distinguish the universal element in knowledge from the ps 
ticular elements of experience, he was led to the hypothesis that, inste 
of the mind conforming to objects in knowing them, objects conform 
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the mind. The manifold items of experience become unified and stamped 
with the impress or form of mentality. Since nothing necessary and 
niversal can come from experience, space and time (the universality and 
ecessity of which are shown in mathematics) must be subjective forms, 
rior to all experience, which are impressed upon sensations. They are 
the pre-requisite conditions of external and internal sensation. Things-in- 
themselves are neither spatial nor temporal ; co-existence and succes- 
sion are phenomenal—appearances only—and accordingly are only sub- 
ective. Analysis of judgement shows further that there are subjective 
sategories, forms of thought not derived from experience, under which 
shenomenal knowledge becomes organised. Since these, like the sensory 
forms, are logical and subjective conditions of knowledge, reality as it 
s in itself remains unknown. By speculative knowledge we can reach 
seither to the real self, the world nor God. Nevertheless, Kant’s 
joctrine of the unity of apperception and of the categories has pro- 
ound significance for psychology. The organisation of disparate items 
f experience into mental objects with spatial and temporal characters, 
heir interpretation by inclusion in a category, points to more than was 
idmitted in Hume’s sensationalism. Though we cannot know its 
ature, the doctrine reintroduces the notion of a self which actively 
ganises experience. Moreover, even if we cannot grasp things-in-them- 
elves, we do know our own organised experiences ; and it is thus possible 
0 formulate psychological laws on the basis of experience, even in the 
ibsence of knowledge of the soul. Kant’s treatment of willing and feeling 
llows him to bring back into philosophy what his analysis of pure reason 
lad made him reject. Passing from consideration of thought to that of 
ction, he finds a “categorical imperative” in the consideration of duty. 
[his presupposes the freedom of the will, the existence of God and the 
mmortality of the soul. The ultimate value does not lie in the region of 
nowledge, but in that of will and feeling, where teleology, or the seeking 
f ends and goals, and zxsthetic appreciation are experienced. Feeling, 
illing and knowing are three separable faculties. Though Kant declared 
hat an exact science of psychology was impossible, his general position 
ndicates how such a science might be built up. It must no longer be con- 
erned with souls, but must study experience ; and, to be successful, must 
mploy mathematical method. In rejecting metaphysics and “ sub- 
ctifying ’’ physical science by introducing mental elements into its con- 
ftuction, he revealed a point of view for the study of mental phenomena 
hich greatly influenced subsequent speculative thought. His place in 
Sychological history is indicated by his comparison of himself with 
pernicus as a revolutionary in science, making objects conform to 
und rather than making the mind merely reflect objects. The implica- . 
Ons of this reversal of theory have remained a permanent gain. 

‘While in Britain and France empiricism developed, in Germany 
Sychology never wholly lost its metaphysical background. Herbart 
).1776) combined elements of the philosophies of Kant and Leibniz, 
ut laid greater stress. upon introspection. He rejected the doctrine of 
Mitary faculties ; and postulated a simple, active soul as the subject of 
ental life, teaching that ideas are due to its reactions upon other beings 
Reals ’”) with which it co-exists. He attempted to express all psychical 
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activities in mathematical formule and to reduce mind to a kind of mez 
mechanics. Conscious states are thus regarded as an equilibrium of 
posing forces. Ideas are conceived as complexes of sensations ; but 
stead of passive links between them, as in associationism, he postula 
active mental forces which are conceived as summating algebraicz 
Ideas struggle together or ally themselves in consciousness. The conc 
tion suggested an unconscious region of mind into which ideas, that 
too feeble for successful competition, sink, to rise again when their 
posing ideas weaken, or when their own force increases by alliance \ 
others. The dynamic allianeé of ideas, to which fresh material is assi 
lated in learning, is called by Herbart an “‘ apperceptive mass.” It is ¢ 
ceived as an aggregate of active past experience to which new ideas 
themselves. Apperception is thus the active combination of ideas in 
growing unity ; the dynamic background of experience makes the assin 
tion of fresh material possible. This conception was, and still is, of g 
fruitfulness in educational theory and practice. Herbart’s aim wa 
make psychology an exact empirical science, with practical applicati 
Though his dynamic of ideas did not prove successful, he certainly 
vanced the study in both these respects. 


EVOLUTION AND PSYCHOLOGY 


The positivistic trend in England was given fresh impetus by the 
statement of the hypothesis of evolution and the vast amount of evid 
collected in its favour. Though formulated in several quarters be 
his time, it was the influence of Darwin in its support, more than 
other, that went to shape contemporary psychology. Both Lamarck 
Darwin held that acquired characteristics (or at least some) are cum 
tive, and inherited from previous generations, and that these chara 
istics are acquired not only by the action of the environment upon 
organism, but also, in part, by the efforts of the creature to adapt itse 
its environment. This implies a psychological factor in evolution ; 
though the inheritance of acquired characteristics is not now gene 
accepted, the view proved to be an incentive to research and a work 
principle of interpretation. Darwin’s psychological interests were e: 
ordinarily broad and profound. He applied the principle of natural s 
tion to problems of instinctive behaviour, emotional expression in 
and animals, protecting and attracting traits, and the like ; and ir 
Descent of Man he extended the same principle to higher mental 
cesses also, and showed the similarity between human reasoning and 
cesses of the animal mind. The influence of the evolutionary hypot 
upon psychology was enormous. Like the saturated solution of a 
into which a crystal is dropped, current psychologies began to cryst 
round it. The mental gulf between man and the rest of the animal | 
dom was bridged. Genetic views of the mind came speedily to rey 
static ones ; and many acute psychological observations, from Aris 
onwards, were found to fit readily into the new naturalistic scheme. 
stage was fully set for the development of contemporary psychology. 
first thoroughgoing application of the new principle was made by Spé¢ 
(b.1820) within the framework of associationism. On analogy 
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the derivation of complex organic structures from simpler forms he 
derived all more complex mental states from primitive sensation, or 
feeling, elements which accompany elementary nervous process. Intel- 
ligence was similarly derived, through instinct, from primitive reflex 
action. Mental products are, accordingly, capable of analysis into simple 
elementary forms ; and by association these are bound into wholes, not 
merely in the developing mental life of the individual, but racially also. 
Associations formed in early social experience, animal or human, are 
amped in and transmitted by heredity. There is thus a reconciliation 
f innate ideas and experience ; the universal and necessary elements of 
hought coming, not from individual experience, but from that of the 
ace. They are the result of past history recorded in hereditary neural ar- 
rangements of the brain. Feelings, emotions and will are reduced to 

pects of complex sensory processes, the complexity of which is con- 

ived on analogy with chemical compounds, rather than as the result 
of summation or mere addition. Here is no hint of any synthetic or crea- 
ive activity of a conscious self in respect of its own mental contents ; the 
sychology is a wholly structural one. Indeed self, as mind-substance, is 
ior Spencer only an unknowable something postulated to explain per- 
istence and unity, in spite of ail changes, in the aggregate of states of - 
snsciousness. Like all associationisms and structuralisms Spencer’s 
sychology is now outgrown. It was none the less a contribution of 
yorth, focussing attention upon the naturalistic evolution of mind as a 
ubject of special study. It indicated the place of psychology among the 
ther biological sciences ; and, by insistence upon the racial derivation of 
ndividual mental characteristics, related the Science closely to sociology. 
|. A second consequence of the acceptance ef the Darwinian hypothesis 
yas the application of the concepts of variation, selection and adaptation 
p the study of individual differences. Though experimental work had 
hown that people differ in respect of sensory acuity, quickness of 
eaction-time, and the like, it was Galton (b. 1822) who first investi- 
ated the problem of individual differences on a large scale in his studies 
f hereditary genius, mental images, mental number-forms and similar 
hatters. Even more important was his contribution of a statistical method, 
yhich was to prove of enormous service in psychological investigation. 
nh order to find the relation between mental qualities, which cannot 
irectly be measured, we require some device by which we can ascertain 
ow far they tend to go together. Such a device Galton provided in the 
Coefficient of correlation,” which has since so been developed and per- 
ected as to be of inestimable value in psychological research. The raising 
[the problem of individual differences, and the creation of this instru- 
hent of research, entitle him to a foremost place as a pioneer of contem- . 
orary psychology. ; 
A third consequence of the introduction of the hypothesis of evolution 
as the extension of psychology to the comparative study of animals, pri- 
hitive peoples, children and abnormal persons, with a view to discover- 
§ genetic relations between them and normal adults in respect of mental 
rocess. Whereas previous interests had chiefly been directed upon the 
brmal adult mind, either deducing its characters from the nature of the 
» or inducing its principles from empirical observation, interest now 
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was largely centred upon evolutionary connections. Behaviour in all 
forms, interpreted on analogy with the personal conscious behaviout 
the student, was closely observed by naturalists; and observation 
experimental conditions later on took the place of uncontrolled fi 
work. A vast and growing literature upon animal, child, primitive ; 
pathological psychology began to accumulate. Experiments upon ct 
tures, ranging from unicellular organisms to anthropoids and yo 
children, were multiplied ; and the original impetus, far from spend 
itself, has steadily increased up to the present, every school of psychol 
drawing inspiration from the comparative observation of behaviour. 7 
chief dangers of this line of attack have been an undue tendency to int 
pret the behaviour of animals and children as if they were human adt 
and the “‘ behaviouristic ’? tendency to dispense with consciousness a 
gether in interpreting the actions not only of lowly organisms but eve1 
man himself. 


EXPERIMENTAL PSYCHOLOGY 


Already experimental psychology had begun, in a small v 
in the attacks made in physical and physiological laboratories uw 
problems connected with sensation. Both psychophysics (the correlat 
of mental with physical changes, when physiological conditions are k 
constant) and psychophysiology (the correlation of mental events v 
physiological changes) had made headway. The growth of the exp 
mental spirit in psychology is indicated, as we have seen, as far bacl 
Herbart. It is illustrated by such work as that of the physiologists We 
and Fechner, who established the psychophysical law of sensation (z 
sensory intensity increases in arithmetical progression while the stimi 
is increased geometrically). It was advanced by physicists like Helmhc 
who investigated vision and hearing as well as the temporal difference 
reaction-times. It came at length to a head in the establishment by Wu 
of the first exclusively psychological laboratory at Leipzig. Here not ¢ 
sensory processes, but higher mental processes also—memory, imag: 
tion, attention, association, feeling, emotion, thought and will—v 
proposed for investigation. Within a comparatively short time psychi 
gical laboratories multiplied throughout Europe and America : and at 
present day there is hardly a centre of psychological teaching wl 
experimental work, forming the nucleus of training and theoretical te 
ing, is not carried out. Besides observation and introspection, the ordir 
methods of physical science are employed ; and within the past few 
cades statistical treatment of the data of research has increasingly t 
followed up. These methods, becoming progressively more refined 
adapted to the subject-matter, have proved not only fruitful in their ap 
cation to special problems, but illuminating in general psycholog 
theory also. ‘~ 4 

The multiplication of centres of research, and the continual splitting 
of larger problems into their parts for detailed solution, have led to 
creasing specialisation in psychology and a shift of interest even gre 
than that caused by the introduction of the empirical standpoint. The 
problems concerned with soul, mind or consciousness, its relatior 
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; ody, its origin and destiny, have largely been thrust out of view by pre- 
occupation with more immediate issues. They have been left to the philo- 
sophers, while experimental psychologists have busied themselves more 
and more with the investigation of mental processes as such in all their 
detail. This does not mean that the more fundamental problems are no 
Jonger urgent. It means a distribution of labour, in which the experimen- 
talists are content with the spadework that yields immediate practical 
returns. For psychology to-day is in the position of physical science when 
this made its greatest advances, and applied its discoveries in every direc- 
tion to social and material well-being. There also more fundamental 
problems lay in the background, which to-day the mathematical physi- 
cists are attempting to solve. It is not unduly optimistic to hope that the 
immense amount of material being gathered together in experimental 
psychology will lead to an empirically established and acceptable view 
of the nature of the conscious principle. 


. SOCIAL AND COMPARATIVE PSYCHOLOGY 


- Another line along which psychologists have been working, is the in- 
vestigation of man in his social aspects. This also may be traced to the 
nfluence of evolutionism upon the science. It has led to the formulation 
Mf doctrines of social and dynamic psychology which supplement the 
data derived from the experimental investigation of mental process, and 
ink up comparative with normal, abnormal and pathological psychology. 
No longer considered as isolated individuals in a merely physical en- 
ronment, the reactions of organisms, and particularly of man, to social 
imuli were investigated. What are the springs of action which instigate 
lehaviour in response to such stimuli ? The hormic psychologies provide 
m answer. ‘The original drives to action are the inborn psycho-physical, 

body-mind, dispositions, differing in different organisms, to behave in 
ical ways upon external stimulation whether physical or social. Pro- 
usely illustrated in the behaviour. of lower animals, and especially of 
Sects, they are the primary motives of all behaviour, in the service of 
hich all the cognitive powers have their existence and meaning. It has 
een said that intelligence is a tool at the service of instinct. How far 
own in the biological scale animals are to be credited with consciousness 
ogous to ours may be disputable ; but there is evidence of adaptation 
insight, or by trial and error, which makes learning possible at a very 
W stage indeed. Such cognitive powers as animals may possess are ac- 
rdingly regarded as serving the original hormic forces. The action of 
"se forces, however, may become modified by consciousness in various 
ays. Fresh kinds of stimuli may become substituted for those originally 
Pted to release them. They may become specialised to a single indi- ' 
dual belonging to the class of stimuli apt to activate them, and so be 
Ore readily called into exercise by that individual than by others. In 

tures capable of mental abstraction and conception, moreover, the 
mic drives may come into play in response to stimulation by abstract 
d conceptual ideals. On the other hand, modifications of original forms 
behaviour, or behaviour-patterns, also come about dependently upon 
Ocesses of trial and error and of insight. This is especially noticeable in 
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human social conduct, in which the goals of instinct are not 2s a ff 
directly attained, but are secured through means that are often of — 
exceedingly circuitous kind. Thus all the social machinery of law, 1 
dustry, commerce, and the like are human inventions used to secure t 
instinctive ends prescribed by Nature. Hormic psychology presents 
very complete dynamic view of human behaviour, into which the deta 
of comparative and experimental psychology naturally fit. It thus 1 
flects the best features of pre-scientific psychology, and provides a bra 
foundation for the investigation of the nature of the principle of conscic 
life. In its recognition of dispositions, drives or tendencies, it emphasi: 
the part played by the unconscious in the determination of consciousnes 
and, by extending mentality beyond the region of awareness, it points t 
mental vitalism comparable with that of Aristotle. 

Having indicated the main directions in which the currents of cc 
temporary psychology are flowing, it will be convenient to summar 
the present position of the science under several heads, roughly corr 
ponding to the division of mental process into cognitive, conative a 
affective. Though there may be some unavoidable overlap, this v 
enable us briefly to review and contrast the chief schools of psycl 
logical thought in existence at the present day. 

From what has been said with regard to hormic psychology, it will 
clear that the investigation of cognitive processes has its bearing upon! 
explanation of behaviour ; for modification of inborn, or connate, I 
haviour-patterns depends upon forms of cognition. From the loy 
organism which slightly alters its native reaction to a stimulus when c 
fronted with difficulty in attaining its end or maintaining its “ psyc 
equilibrium,” to the human being who plans a long and complica 
series of actions leading to some remotely conceived goal and strives 
attain it, the strivings are determined by cognition, but at very differ 
levels. No one of us, however, has direct insight into the mind of : 
creature other than himself ; and we must accordingly interpret behavi 
at all levels, on analogy with our own, and refer it to mental proces 
which we immediately apprehend in introspection. Analysis of hun 
consciousness must yield all our principles of explanation. Such analy 
has led to the formulation of four principal theories of cognitive proc 
which are advanced to-day. All except one are protests against the asso 
tionisms and structuralisms in which mind was reduced to the sum tota 
its phenomenal elements or states. The remaining one is an extensior 
associationism to physiology ; and it contrives to do away with con 
ousness altogether. Since we have already considered associationisim 
dealing with Hume and Spencer, no recapitulation is necessary here. 
need only recall the main point of the theory ; viz., that all processe: 
consciousness whatsoever are reducible to sensations regulated by asso 
tive laws. Apart from the distortion of many mental phenomena by ft 
ing them into the too rigid framework of the theory, the omission of 
functional and dynamic aspect of mind was fatal, as is shown by all c 
temporary presentations of psychology, including Behaviourism. Dy 
mic activity is smuggled in by way of neural process, even if it is not 
mitted right of hospitality in consciousness. Associationism has b 
ousted by contemporary systems, because it was inadequate to exp 
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tal factors of personal experience. It had no place for emotional activity, 
urposive striving, or creative thinking. 

: 


j BEHAVIOURISM 

Ina sense, however, it has taken on a new lease of life in the more ex- 
eme form of Behaviourism ; but at the price of sacrificing consciousness 
together. Behaviourism is not only a psychology without a soul ; it is 
sychology without either mind or consciousness. It proposes that the 
mnsideration of psychologists should be limited to external and observ- 
ble behaviour ; and then proceeds to explain behaviour, in a strictly 
eterministic manner, in the light of the principle of contiguous associa- 
on. In this theory, all forms of behaviour in animals, all kinds of human 
ynduct, no matter how socially desirable or morally elevated, are con- 
sived as built upon the foundation of a few native reflexes inherited by 
] the members of the species. Like any other animal, man starts life with 
limited equipment of unlearned reaction-patterns to external stimuli ; 
ud upon these are grafted an immense number of other behaviour- 
atterns, which make up his learned equipment. To explain the activa- 
on of reaction-patterns by stimuli other than those which originally 
one called them into activity, the behaviourist uses the principle of 


le conditioned reflex. Experiments have shown that a stimulus that — 


incapable of provoking a given reaction will, after presentation to- 
ther with a connate stimulus to that reaction, evoke it. Thus Pavlov 
duced salivation in dogs as a reaction to the ringing of a bell, after the 
ll had been rung a number of times in connection with the presenta- 
on of food. Watson, again, showed that fear-reactions, originally pro- 
ked in very young children only by startling stimuli, such as loud noise 
loss of support, could be associated with the sight of objects with 
gard to which the child had previously exhibited no signs of fear. A dog, 
| which the infant had before only shown interest, afterwards provoked 
ar-behaviour if it had been seen at the same time that the child had 
en frightened by a violent noise. Similarly, rage and love reactions, 
iturally provoked by a limited range of definite stimuli, could be “ con- 
tioned ”’ to others. Moreover, just as the connate connections admitted 
a fairly wide range of stimulus (e.g., any loud noise) in provoking ap- 
‘opriate responses, so the conditioned reactions, it was found, spread 
$0 to stimuli that only resembled the one to which they had actually 
en conditioned (e.g., the child would not only fear a dog, but anything 
ea dog, as, for instance, a teddy bear, or even a bit of fur or cloth). This 
Oks like association by similarity, but in fact it can be reduced to con- 
guous association. On the basis of associative attachment, or “‘ condi- 
Ming,” and substitution of stimuli, together with alteration in the 
laracter of the response, behaviouristic psychology was erected, but on 
physiological rather than a psychological foundation. It is a system 
fongly reminiscent of that of Hartley. The original endowment of 
an is a group of physiological reaction-mechanisms of a relatively simple 
nd. Ail complex behaviour is explained by environmental conditioning, 
hich results in the formation (and re-formation) of habits as physiolo- 
cal as the inherited mechanisms themselves. The concept of instinct, 
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accordingly, is not needed to explain behaviour ; neither is the conce 
of consciousness nor thought. For thought also is only a conditioned rez 
tion to external stimuli on a par with any other. It consists in feet 
movements of the organs of articulation (inner or sub-vocal speec 
which have become substituted for the gross movements of limbs a: 
body that were originally evoked by the same stimuli. The evidence up 
which behaviourism is based is of a conative, or emotional, order rath 
than cognitive ; and the theory ends in excluding thought as an intere: 
ing or useful topic for psychological investigation, and denying to co 
Sciousness any effective part in the determination of behaviour. It m 
therefore seem out of place to consider behaviourism in this section, ¢ 
cept as an instance of refusing to allow mental processes any right 

citizenship in psychology. Behaviourism is not at present maintain 
however, in its exclusive and rigid form, as outlined above. Though 
considerable group of psychologists would still call themselves behavior 
ists, and make use of the conditioned reflex as the chief explanatory pri 
ciple in psychology, there are few who altogether dispense with consciot 
ness, or employ the principle of stimulus and physiological respor 
alone to explain behaviour. Both consciousness and thought have be 
reintroduced into more moderate Behaviourism. Though genetic and ev 
dynamic as a theory, its single principle was not enough to embrace 

the facts. It could not explain how new ideas, or new types of behaviot 
could arise, except as mere rearrangements of old ones. Yet thought, 
some of its operations, is creative ; and some behaviour gives evidence 
true originality. Behaviourism could not continue to maintain that thoug 
is sub-vocal speech, for definite experimental evidence disproves t 
statement. While the general bias of Behaviourism, accordingly, is towar 
a physiological explanation of mental events, its original formulation k 
been greatly modified. There were, however, aspects of permanent val 
even in the original statement of the doctrine. It was a protest against t 
merely structural view of consciousness to which pure introspection h 
led. It emphasised the importance of an objective examination of t 
haviour as functional. It introduced the principle of conditioning a 
transfer into general psychology in connection with behaviour, and r 
merely as a mode of association of inert ideas ; and thus indirectly pav 
the way for a return to the dynamic conception of consciousneés. Final 
though failing to account for purpose and volition as human experienc 
its aim of determining behaviour on morally and socially desirable lir 
by the practical use of conditioned reflexes—its very name Behaviouri 
—suggested the lines upon which all along psychology had been develc 
ing ; 7.¢., as the science of the principles of behaviour, by the applicati 
of which conduct might be directed and guided. 


FORMALISM OR “GESTALT” 


A second type of contemporary psychology, definitely in revolt agait 
the atomistic and structuralistic conception of consciousness, has ¢ 
veloped from the fundamental postulate that there is more in any ps 
chological whole than the mere sum of its parts. In germ this system, col 
monly known as Gestaltpsychologie, or Formalism, may be traced ba 
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» Wundt’s (b. 1832) doctrine of mental creative synthesis ; which 
illustrated, among others, by the fact that though one can analyse a tonal 
lang into a fundamental tone with its overtones, the mere putting of these 
gether again does not result in the clang. There is more in the latter than 
ye sum of the tonal components. This view was developed by the 
ustrian psychologists, particularly Ehrenfels, who noted that a large 
umber of sensory qualities belong to perceived wholes as such, and can- 
ot be derived from the isolated sensations which enter into them. 
hus “triangular,” “round,” “‘square,” are properties of triangles, 
rcles, squares, as mentally apprehended wholes, and add something to 
le elementary sensations supposed to constitute them. This ‘“‘ some- 
ing *’ is evidently relational in character, as appears even more evidently 
‘we consider a melody, which is not a mere collection of notes, but of 
tes related in a definite manner. Thus, though every single note is 
tered when the melody is transposed, the tune itself remains unchanged 
scause of the “‘ form quality ” constituting it. This fruitful conception, 
iginally worked out with regard to shapes (hence Gestalt—German for 
ape, Or form), was extended to wholes of other kinds; and attention was 
cussed upon the dynamic mental process by which wholes come to be 
rmed and isolated. The most recent, and perhaps best-known, develop- 
ents of Formalism, however, are due to the work of a group of German 
sychologists (Wertheimer, KGhler and Koffka) who have extended the 
leory to cover conscious processes other than perception. They have 
rought forward experimental evidence in its support, and have applied it 
| the interpretation of animal and child psychology with very consider- 
le success. Meanwhile, the Austrian school has not been idle either in 
(periment or development of theory ; and, though there are divergences 
‘opinion between the two schools with regard to the nature of the mental 
rocesses involved in the creation of form, both are in general fundamen- 
lagreement. Though the Austrian school antedates that of Berlin, the 
tter considers that the principles of Formalism were first stated by 
lertheimer as the result of his research into the problem of movement 
parently perceived when the stimuli presented are not themselves 
oving. The problem is that of the zoetrope or kinematograph, in which 
le eye is stimulated by successive pictures representing stationary, but 
fferent, phases of moving objects, and combines these pictures into the 
presentation of apparently continuous movement. Wertheimer rightly 
plained the apparent movement as something over and above the im- 
essions actually made by the isolated stimuli, and attributed it to a con- 
surational or formalising process as immediate as the sensing of the 
ements which are perceived as already in relation. There are not two 
ocesses, first sensing and then shaping, as the Austrians hold, in the 
«ception of wholes, but only one. With this modification, the concep- 
mn of form or shape was at once extended to cover all the operations of 
nsory perception, as well as of thought. Connected with the psycholo- 
cal doctrine of mentally configured wholes, which has met with wide 
ceptance, is a physiological one : namely, that there exist connate con- 
urational patterns in the nervous system, which are correlated with 
€ mental wholes, and correspond to objectively configured wholes in 
€ environment. These physiological patterns are held to function as 
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response mechanisms. Though based on speculation rather than phys 
logical evidence, this is a far-reaching extension of psychological theory 
physiology, and even to physics. Other than psychological aspects 
Formalism, however, need not detain us here. Having shown that whe 
are, in fact, more than the sum of their parts, it was necessary to co 
plete the doctrine by showing that they are original, in the sense that 
other mental items than structured wholes are directly known, and tha 
is to these we react. Instead of elementary sensations, or the “‘ buzzi 
booming confusion ” of sensations held by James to be the ground fr 
which consciousness develops, Formalists teach that mental developm 
starts with structures or wholes, however primitive their character n 
be. To substantiate this genetically, they point to observations and 

periments made upon child and animal behaviour. Primitive and ince 
plex wholes become more complex and fully structurated in virtue of 
Principle of Precision, whereby they “ tend to become as perfect as pf 
vailing conditions permit.”’ This not only accounts for our tendency 
perceive, say, an incompletely drawn triangle as a complete triangle, | 
also shows how learning takes place in the animal, child and adult by 
creasing structuration of wholes and the inclusion of new elements wit 
them. The old view that learning comes about by slow associative p 
cesses of trial and error, during which pleasurable or successful reacti 
are stamped in so as to become habits, while unsuccessful or painful o 
become eliminated, is supplanted in Formalism by a doctrine of insigh 
learning. New wholes are suddenly apprehended ; a new structurat 
occurs, or a new element is incorporated into the situation, with cor 
quent changes in reaction. Many examples of the working of the Princ 
of Precision are given in Formalist literature. Kohler’s observation of 
behaviour of his chimpanzees is classic. Faced with problem-situati 
in the attainment of goals (e.g., food), they overcame the difficulties 
behaviour which displayed insight. To cite examples, one gifted « 
whose fruit was too far from the bars of his cage to draw in with a s! 
bamboo pole, happened by chance to fix two bamboos together, and u 
the artificially made “‘ tool ”’ to fish the food into the cage. Once he 
thus chanced upon the solution, he perceived the means towards the § 
insightfully, and thereafter was able to fit bamboo poles together to § 
his ends. His reaction to the situation had altered. In the Formalist ex: 
nation this means that the whole situation (cage, food, sticks, etc.) 

become enriched by the integration of the two-poles-joined-together y 
the rest. Indeed, he had already perceived this enriched whole wher 
unsuccessfully tried to push one stick in line with the other towards 
fruit. The sticks were not joined together, but the solution was indica 
Though the ape stumbled on his solution by chance, he at once perce! 
the tool appropriate to the situation. Learning in this respect was c 
plete. Other instances are given to show that insightful solution does 
always arise by chance, but by scrutiny of relations. And several exam 
are advanced, in which the difficulty of breaking up one whole, and ] 
ceiving its parts as integrated in another whole, is brought out. Thus 

ape, able to use a box to reach fruit hanging high up in the cage, did 
make use of it when another ape was lying upon it. It was then a “ res 
place,” not a “ means for reaching fruit.”” When her companion had fa 
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f the box, however, she at once grasped it, carried it under the goal, 
ounted, and seized the fruit. Kohler notes also, in illustration of the 


me point, that the following situation proved very difficult. The fruit © 


y outside the cage ; there was no stick in sight ; but a dried tree with 
anches stood at the back of the cage. The difficulty lay in “‘ releasing ” 
part (branch) from one whole (tree), and transferring it into another con- 
muration. While it was in the configuration “ tree,” it could not be ap- 
ehended as a tool. A similar account is given of learnihg in human 
ings. A child comes to dread the fire, not by association of painful ex- 
rience with the visual appearance of fire, but because the relatively 
mple fire-whole suddenly becomes more completely structured and 
eaningful, calling for a new reaction. Meaning thus grows in more 
jmitive, but already meaningful, wholes by further structuration. It 
not created by experience, but merely transformed by it. Rignano has 
yinted out that serious difficulties beset this account of meaning and its 
owth. He stresses the part played by our emotional attitudes in the de- 
rmination of what shall be object-wholes for us, and of our conative dis- 
sitions in the fixing of their meaning. A chair is a unitary whole to sit 
1, a part of a drawing-room set, or the like. And he insists upon the share 
at experience has in contributing both to wholes and their meanings by 
ay of association. It seems to be clear that the concept of association 
nnot yet be dispensed with in psychology, however much Formalism 
is contributed to the advance of the science. The greatest contribution 
Gestalt to contemporary psychology, however, is undoubtedly its 
gorous protest, supported by a wealth of comparative and experimental 
idence, against the insufficiency of associationism. Not only are mental 
yects originally perceived as meaningful wholes which grow by structur- 
ion, but they are wholes perceived in relation to goals to be attained, 
id so explain behaviour. Thus purpose is implied from the outset of 
ental life. Although Formalists have almost entirely neglected detailed 
ady of feelings, emotions and will-acts, in this respect their theory will 


in with hormic psychology, to which it makes serious contributions — 


| the cognitive side. Nevertheless, though implying conative activity 
toughout, and emphasising cognitive activity in the tendency to per- 
st configurational wholes and to enrich them with meaning, it stops 
ort of any real mental creativity, either in thought or behaviour, which 
ight take us beyond the sphere of sensory experience. Unlike the be- 
viourist principle, that of Formalism would seem to have little practical 
plication to the development of character and the guidance of conduct. 
10ugh it is no doubt true that “ the larger the wholes and the greater 
tir unity, articulation, and meaning .. . the more personality will they 
press,” the claim that an explanation of personal development is ulti- 
ately given by means of the universal law of Gestalt alone needs further 
bstantiation ; for it would appear that subsidiary principles also are 
luired to construct a complete psychology of personality. 


PSYCHO-ANALYSIS 


Since the third type of contemporary psychology has an article to 
elf in this volume, it will only be necessary to refer to it very briefly. 
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Psycho-analysis, popularly perhaps the best known of current psycholog 
systems, embraces a number of theories which have grown up aroun 
method of investigating and treating mental disorder. It originated in 
practice of hypnosis, during which it was found possible to bring to li 
the original occasions of certain pathological derangements in neur 
patients, and so to cure them. It was subsequently discovered that 

hypnotic state was not necessary in order to secure curative rest 
Emotionally charged memories, though normally forgotten, could be 
covered by appropriate treatment during a state of ordinary relaxati 
and discharge, or working off, of the emotion then effected a cure. ” 
point of departure for the analysis was found in the dreams of the patie: 
An elaborate theory grew up around these observations ; and it has b 
extended from pathology to cover the psychology of everyday life. In 
first place, the release of emotional tension of which the patient was wh 
unconscious pointed to an unconscious, yet active, region of mind wl 
influenced both consciousness and behaviour. This point became 
capital importance in the theory. In the second place, great resistance ’ 
frequently encountered in carrying out the analytical technique; a ; 
which led to the formulation of the theory of “‘ censorship.” The conc 
tion is that of an active, repressive factor tending to secure the m: 
tenance of the unconscious in its unconscious state. An indication of 
functioning of the same mechanism was also found in the distorted fo: 
of dreams ; which were interpreted on good evidence as disguised ms 
festations of unconscious wishes. According to the view taken v 
respect to the inheritance of acquired characteristics, the unconsciou 
regarded as entirely individual or partly racial in origin ; and the cens 
ship, once conceived as the result of conscious social and moral rep: 
sion, is now, at least in part, held to be an integral force of the unconsci 
mind itself. Theoretically systematised by Freud, psycho-analytic d 
trine is presented as a mechanistic determinism on purely naturali 
lines. Conscious events are determined by unconscious ones which ne 
may, Or never can, come to awareness, and yet are psychical activit 
Personality is rooted in the unconscious rather than in the conscious mi 
And, though full use is made of the principle of association to explain 
derivation and transference of forms of behaviour and thought from tl 
unconscious motives, the fundamental explanatory principle of the s 
tem is that of the dynamic nature of the unconscious. Whether this is 
drive of sex or the will to power, whether it is unique or manifold, dif 
according to the interpretation of different authors. But all alike defini 
infer from the empirical evidence the two capital points of me! 
activity and the extension of this beyond the sphere of awareness. W. 
Formalism, dispensing with association, provides the mental wh 
grasped by the mind, Psycho-analysis, in common with Hormic psye 
logy, indicates the activities making use of them. 

The three contemporary psychological systems just considered are 1 
in fact, exclusive, but are mutually supplementary. All are based uj 
empirical observations, and are typically dynamic. All are concerned v 
the explanation of behaviour. But whereas one finds this in orga 
mechanisms and their conditioning without recourse to mind, anot 
discovers it in the integration of conscious “* configurations ” and gro' 
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yf meaning, and the third in the profound depths of the unconscious. 
gach view has contributed to the development of current psychology. 
Native reaction-patterns together with the alterations wrought in them 
yy conditioning ; the conception of active configuration in percept and 
nemory, as well as in the behaviour to which these give rise ; the exten- 
jon of the essential character of consciousness to the unconscious—all 
hese have been incorporated into psychological theory, or at least have 
rofoundly modified the outlook of the present day. 


THE “TWO FACTOR” THEORY 


A fourth system, incorporating the vital parts of the foregoing, has 
ecently been developed within the field of experimental psychology. 
Juring the past twenty-five years, psychologists the world over have been 
wvestigating so-called “‘ intelligence ” and devising means for its mea- 
urement. Obviously, there can be no direct measure of such a mental 
inction ; but the accuracy and speed with which a person’s mind works 
1 performing intellectual tasks can be estimated from his output. Even 
1en there is no natural unit of measurement ; it is possible only to calcu- 
ite norms, with their probable errors, from samples of the population, 
nd to compare the performances of individuals with the norm. In this 
ay a “ mental age” can be assigned to them, which may or may not 
yrrespond with their real age. Original work in this field was done by 
inet, who constructed “ intelligence ” tests to be administered to indi- 
duals (children) singly. Later, group tests were devised, by which large 
umbers might be tested at the same time. There was, and still is, much 
ntroversy in regard to the nature of “ intelligence ” ; but statistical 
siderations have led to almost unanimous acceptance of the view 
ivanced by Spearman, that whatever shows itself in intelligent be- 
aviour, and is measured by the tests, consists of two,factors, the one 
‘g”’) a general mental ability involved in all the t and the other a 
ecific ability which differs according to the character of the particular 
st employed. To illustrate by a rough example, we might say that there 
a common general factor of consciousness both in seeing and hearing, 
It a specific factor (eye or ear) involved in each performance. Using a 
tge battery of varied tests, the specific factors tend to cancel one 
lother, and a relatively pure measure of “ g ’’ may be obtained. Experi- 
ental and analytic work has shown that some tests are more “ saturated ” 
ith “‘ g ” than others ; and thatit is best conceived as pure mental energy 
orking through different engines. What is it that characterises indi- 
duals who are gifted with general mental ability ? The results of an 
imense amount of mental testing, running into millions of cases, show 
at they score highly in tests which chiefly involve three mental pro- 
Sses, deriving from three basic laws or principles of original cognition. 
hey score in the tests (1) when the mental items involved come quickly 
id clearly to awareness, (2) when relations of various kinds between the 
ms are quickly and clearly noticed, and (3) when, such relations being 
plied to such items, correlated items rise quickly, clearly and accu- 
tely before the mind. All these processes are characterised by insight ; 
id they are exclusively the ways in which new knowledge, as distinct | 
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from remembered or recalled knowledge, arises.! The principles accou 
ing for these processes have been termed by Spearman, who formula 
them as providing a complete account of the genesis of knowledge, Pr 
ciples of Noegenesis. They are expressed as follows. (1) “ Any lived : 
perience tends to evoke immediately a knowing of its characters ¢ 
experiencer.”’ (2) “‘ The mentally presenting of any two or more char 
ters tends to evoke immediately a knowing of relation between them.” 
‘The presenting of any character together with any relation tends 
evoke immediately a knowing of the correlative character.” Briefly, knc 
ledge arises from experience ; relations are grasped within knowled; 
the application of relations to items of knowledge generates new ite! 
Of these principles the last is astonishingly fruitful. It can take us 
thought beyond any previous experience, even beyond all possible 

perience. To it are due scientific hypothesis and invention, as for insta: 
the transfer of the perceived relation of steam and kettle-lid to the ¢ 
ceived situation of steam in a boiler in order to work an engine. It accou 
for artistic creation in every sphere of art, and even for concepts wh 
have never entered into experience in any way, such as those of infin 
eternity or God. While all the noegenetic processes are expressions 
mental activity and even creativity, the third thus expresses creativity 
an especial manner. But the noegenetic principles, though accounting 
the origin of knowledge, do not cover the entire cognitive field. And i 
the claim of the system we are examining that it is explanatory of all c 
nitive process. The noegenetic principles do not explain remembering 
forgetting, variations in clearness of mental items, differences in origi 
mental endowment, or power of controlling thought. Five further p1 
ciples of a quantitative kind are accordingly necessary to complete 

account of cognition. The first is one of constancy ; every mind mé 
tains a total simultaneous output, which may vary in quality but tend: 
be constant in quantity. This principle, illustrated by the limitatior 
mental span, restates the two-factor doctrine. An individual’s gem 
mental energy tends to be constant, but is available for different op 
tions. Next comes the principle of retentivity, manifested both in ine 
and facilitation of mental processes, under which head the old law of a: 
ciation is included. Mental items experienced together tend to be 

tained and experienced together again. The reverse of this is the prince 
of fatigue, which summarises the tendency of a mentally experien 
event not to occur again. These two principles together express the st 
mated effect of earlier upon later experience. The fourth principle is | 
of conative control. By willing and striving we can alter the direction 

intensity of our knowing. Lastly, there is the principle of primordial 

tencies, indicating those original individual differences which are 

ultimate personal conditions of the functioning of the others. These 

quantitative principles, together with the noegenetic laws, form a fra 
work of explanation into which it has been found possible to fit e 


1The following test illustrates all three processes : “‘ Complete the sent 
‘ Smoke is to fire as finger-print is to.. .’?’’ No answer can be given unles: 
meanings of “ smoke,” and “fire” and “‘finger-print” are grasped, the relz 
of “sign” obtaining between “smoke” and “fire ” perceived, and 
relation applied to “ finger-print ” to generate the item required. 
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‘variety of cognitive process hitherto examined. It must be noted that the 
noegenetic, or qualitative, principles are stated in a purely psychological 
‘way without reference to physiology, whereas the quantitative principles, 
while capable of similar statement, are given physiological consideration 
‘as well. In respect of the three processes in which experience, relations 
and correlates become known, the psycho-physical connection is utterly 
obscure, and no help is afforded by physiology in their explanation. This 
is not so with regard to the quantitative principles, except in one case. 
Though they express psychological tendencies, physiology is able to 
throw some light upon them. The two aspects should, no doubt, be kept 
separate ; but neither science can here afford to ignore the other. Most 
interesting in’ this connection is the recent work of Lashley, which indi- 
cates a general energy resident in the nervous system and available for use 
in various directions. This is an exact physiological parallel of the psycho- 
logical doctrine of the two factors. The one exception, emphasised by 
Spearman, is the principle of conative control. Recent experimental in- 
vestigation of will-acts (see below) supports his view. It points to a dis- 
tinction between conation and volition. Now, the dependence of a cona- 
tion (say, to move a limb) upon a will-act to do so is as utterly obscure as 
the passage of experience into knowledge ; and physiology has no useful 
explanatory suggestion to offer the psychologist in the matter. The prob- 
lem, like that of the origin of knowledge, remains a purely psychological 
one. Indeed, this was already indicated in the statement of the first noe- 
genetic principle, where the experiencing subject is asserted to be one of 
the objects of which we tend to become aware. This subject is very in- 
timately connected with his will-acts which according to the evidence 
appear to be absolutely effortless precursors of conations of a physiological 
as well as a psychological character. We have, then, in this system a 
peneral mental energy presented which, at least to some extent, can be 
directed at will from one kind of operation to another. The well-inves- 
igated phenomena of inertia, mental lag or perseveration, and of oscilla- 
ion (or “ fluctuation of attention ’’), are aspects of this same energy. It 
rks in various engines to produce different cognitive results. The en- 
es, in Spearman’s view, are provided by the nervous system, so far as 
function is localised ; and this, coupled with his doctrine of the nature 
noegenetic process, leads him to suggest that the chief purposes sub- 
tved by cerebral localisation are sensation, movement and retention. 
he roots of the mind ramify in physiology ; its branches, flowers and 
its, so far as we at present know, have no physiological implications. 
ere remains one point to complete the picture. In this presentation of 
Sychology we have energy and engines; but there is also an engineer. 
he investigation of the former will indicate the conception we are to 
tm of the latter ; which, in the writer’s judgement, is the keystone of a 
tsonalistic psychology. 


THE DEVELOPMENT OF CONTEMPORARY PSYCHOLOGY 


The contemporary systems of psychology, which have so far been 
msidered, are scientific in the strict sense of the word. They do not 
{tempt ultimate, but only proximate explanations of phenomena ; they 
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simply investigate behaviour, or the mental processes underlying b 
haviour. Even on the cognitive side, however, many experimental de 
have been gleaned for deeper philosophical consideration. The esse 
tially dynamic character of mental process, activity in the formation a1 
completion of configurated wholes, activity in the region of the unco 
scious, creativeness in the operation of noegenetic laws, the central po 
tion of the self in the psychological synthesis : all these positions, alrea 
gained in science, point to the lines upon which a philosophy of hum 
personality must proceed. In this we shall be reminded of much ancie 
speculation. For the pendulum, heavily weighted now with empirical a: 
experimental data, is swinging backward again in contemporary thoug 
from materialistic and physiological explanations of mental phenomena 
spiritualistic and purely psychological ones. We can trace an ascendi 
spiral on the record of psychological history ; and at each higher point 
the curve the restatement of the old animistic doctrine takes on a mc 
refined and substantiated form. To-day epiphenomenalism (the vi 
that mind is a by-product of matter) need hardly be taken serious 
The issue is between parallelism of and interaction between mind a 
body ; and contemporary psychologists appear to be about equally « 
vided upon that issue. 


THE WILL 


This consideration leads us directly to the topic of conation, or mind 
its aspect of active willing and striving. Here again contemporary scho 
have arisen as protests against associationism, structuralism and pk 
nomenalism. Already, as far back as Maine de Biran, a theoretical doctr: 
was advanced to account for the origin of habit, will and consciousness 
self in a genetic manner. It was an attempt to explain volitional conscior 
ness as consciousness of self upon empirical lines, which would « 
across the mechanistic conception of the followers of Hume. Biran h 
that the self was essentially an experiencing activity of a spiritual kin 
and he explained how it becomes aware of itself as such. In the first | 
stance, certain reflex activities are mechanically determined by exter. 
stimuli. But, on repetition of stimulation, experience divides into t 
orders, that of active self and that of object to which the self reacts. I 
self as will, especially when effort is experienced in the exercise of 
activity upon objects, which is revealed to us. William James also stres 
the feeling of effort in “‘ the slow dead heave of the will,” as well as ' 
fiat (“let it be so”’) which distinguishes the highest form of will-a 
from all other processes of consciousness. Of recent years, howevet 
great deal of experimental work has been carried out upon problems cc 
nected with willing and striving, the results of which fit in well with - 
findings of Hormic psychology and psycho-analytic theory. This work | 
mainly followed the two methods of controlled introspection and 
estimates. Beginning with researches upon choice carried out in : 
laboratory of Wundt, the first method was perfected, both with regarc 
choice of problems for attack and in technique, by a group of work 
largely influenced by Kiilpe. Notable among these are Ach and Micho 
The first named, investigating the resolutions taken by his subjects 
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‘carry out prescribed mental tasks, found that the true will-act occurs at the 
moment of resolution, and not in the subsequent performance. The 
latter, he found, was conditioned by the previous volition, and took place 
in virtue of what he called a “ determining tendency ” brought about by 
it. These volitional determining tendencies are assimilable to native, or 
instinctive, dispositions in that they may operate without further con- 
scious guidance or control. Ach was able to induce very strong resolu- 
tions in the course of his experiments, which aimed at measuring the 
strength of the will when pitted against strong associative tendencies. His 
subjects were required, say, to find rhymes to syllables which had so 
been learned over and over again with others that, when re-presented, 
there was an almost irresistible tendency to react with the associated syl- 
lables. What he really measured, if anything, was not the strength of 
will-acts, but that of the associative against the determining tendency. 
Nevertheless, his work shows that conative activities are called into being 
by the will. Further experimental investigation has emphasised the dis- 
tinction between conation and volition, and shown that, while great 
effort may be involved and experienced in striving, acts of will may be 
entirely effortless and yet effective. Ach’s fine introspective analyses 
further prove that the experience of resolution is in an intimate way 
bound up with the lived experience of the self ; which can be characterised 
only by the description “‘ J truly will.’ Thus volition, in its form of reso- 
lution, is a peculiarly impressive manifestation of self-activity. Here are 
gains for psychology of the greatest importance ; the introspective isola- 
tion of will-acts, their clear distinction from feelings of effort, and the 
definite relating of volitional process to the active self. 

Similar results were obtained by Michotte, who investigated the pro- 
fess of voluntary choice. In his experiments the subjects were required 
lo choose, for good reasons, between alternative arithmetical operations 
fo be carried out, between different combinations in pairs of pleasant and 
npleasant liquids, one of which had to be tasted, and the like. As in 
ch’s experiments, it was found that the choice-process developed under 
€ influence of volitional determining tendencies set up by the previous 
cceptance of the instruction (resolution to choose). The choices them- 
elves were capable of analysis on broad lines. Though exceedingly com- 
licated processes, fairly definite phases were distinguishable in them, 
uch as the perception of the alternatives, evolution and deliberation of 
Otives, development of feelings, and finally consent to, or designation 
f, the alternative chosen. The subjects distinguished two typical kinds of 
Oice, cold and lively, and it was found that the “ cold choices ” were 
€ more voluntary of the two. But these were precisely those choices in 
hich the feeling of effort was least apparent ; and the introspections to 
is effect were borne out by the objective controls (breathing records, 
C.), which showed “ lively choices ” to be accompanied by consider- 
le physiological disturbance. This observation further emphasises the 
stinction between volition and conation, to which reference has been 
ade. As has already been stated, the whole process of choice may take 
ace automatically in virtue of the previous resolution to choose ; but 
re occurred many cases in which will intervened during the choice 
elf. When this happened, the experience of self-activity, as in the case 
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of Ach’s resolutions, was reduplicated in what Michotte terms “ cor 


sciousness of action.”’ This is an important result of Michotte’s invest 
gation ; for it points again to the phenomenal appearance of self in cot 
sciousness, an experience sharply differentiated from the consciousness | 
effort which may accompany it. Once more self, as will, is indicated : 
an experience entirely distinct from feelings of physiological origi 
Experiments similar to those of Ach and Michotte have been carrie 
out in the laboratory of the present writer, with results which confir 
their conclusions; and correlation of the introspective reports wi 
psycho-galvanometric records taken during the researches corroborat 
the distinction, exceedingly-important for theory, between volition a1 
conation. Where effort is reported, the galyanometer indicates bodi 
change. 

Research of another kind was carried out by Webb, who used t 
method of estimates. His problem was to discover what characte 
qualities tend to be found together in individuals ; and to this end he h 
a large number of persons ranked in order, by competent judges, in 1 
spect of different character-qualities which they displayed. Only the 
rankings were used in his conclusions when several independent judg 
agreed in their estimates closely enough to obtain a good “ reliability ¢ 
efficient ” (i.e., when high agreement obtained between the ranking 
Having obtained his data in this way, Webb calculated statistically t 
tendency of certain traits of character and intelligence to be shown int 
same individuals. He found that the moral and social qualities of pi 
severance in face of obstacles, kindness on principle, trustworthine 
and conscientiousness are qualities of persons whose intelligence is p. 
found rather than quick ; whereas readiness to become angry, eagern 
for admiration, and bodily activity in pursuit of pleasure, character 
those persons whose intelligence is quick but not profound. He tk 
showed that a general will-factor exists which reveals itself in characte 
and he concludes that consistency in conduct results from deliberate w: 
ing. Webb’s data might have been interpreted in another way, as poi 
ing to the general factor of perseveration already established by previc 
work. Stability in character might not be due to will, but to men 
inertia. His conclusion, however, is supported by further investigatic 
made by Lankes, who used the methods both of experiment and estimat 
Having obtained rankings for character-qualities similar to Webb’s, 
also tested for perseveration, and correlated his results. The event pro\ 
that consistency of conduct, or perseverance, is not perseverati 
The latter is a native character of the nervous system; the former » 
result of a person’s own effort and will. Lankes sums up by say 
“‘ the self, with persons used to act ... from higher motives of rea: 
and principle, not according to merely natural bent and inclination . 
can modify, and directly counteract, its own nervous system and its 
nate tendency towards perseveration or the opposite.” 

It will readily be seen how the two lines of attack upon the problem 
will lead to similar and mutually supplementary results. A large fielc 
opened for further exploration ; but already the gain is recorded of 
aspect of self which is fundamental. It is a self which enters experie 
as an essentially active and controlling reality, largely directing its © 
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behaviour, and irreducible to a mechanical system of sensations or neural 
processes. 


FEELING AND EMOTION 


If the field for work upon the will is large, that for the investigation of 
feeling and emotion is still larger. The psychology of emotion is in a far 
ess advanced state than that either of cognition or conation. To begin 
with, there is a difficulty with regard to the meaning of the term emotion 
tself. Sometimes it signifies conation, sometimes feeling, sometimes a 
send of both. Until more exact analysis is forthcoming, there is bound 
0 be confusion. From very early times two chief views have claimed ad- 
jerents ; one, that emotion is a mental state which leads to conation, the 
ther that bodily conation is experienced as emotion. The two views are 
sontrasted by James, who advanced the latter, in a well-known passage :— 
‘Common sense says, we lose our fortune, are sorry and weep ; we meet 
i bear, are frightened and run... the more rational statement is that we 
eel sorry because we cry . . . afraid because we tremble.’’ James pictur- 
ssquely over-emphasises the rdéle of the skeletal muscles in emotion; but 
fisceral and glandular changes must principally be taken into account. 
[he elements of both views are implicit already in Descartes’ doctrine 
Mf the passions of the soul. Like all conscious processes, emotions are 
houghts, not bodily states. None the less, they are perceptions of 
shanges occurring in the body. Physical impressions conveyed to the 
ain bring about bodily changes which result in seeking, avoiding or 
lefence reactions. In the lower animals this is all that happens. But in 
nan the mind perceives the bodily ‘‘ commotion,” and so experiences 
passion.’ Emotion is thus a conative adjustment of the body perceived 
y the mind. But it is more than this. It is also an incentive to acts of will, 
hich in turn influence movements of the body. It is accordingly not 
erely, as for James, a mass of bodily sensation, but a dynamic mental 
tate lying midway between knowing and doing. Interesting in this con- 
ection is Wundt’s emotional theory of will. Elementary feeling-qualities 
ied by sensations become fused in higher and higher ‘‘ emotions ” 
hich develop in regular sequences, and usually lead to acts of will. 
ese latter consist in those emotional sequences which end in a feeling 
f resolution and lead to overt action. Since consciously willed acts tend 
become mechanised and unconscious in us, Wundt extends the con- 
pt of will to cover all purposeful action whatever which satisfies biolo- 
cal needs. Thus his emotional theory of volition includes both impul- 
ve and reflex acts, which genetically once expressed conscious wants of 
€ organism, but now simply connote a typically emotional sequence in 
hich the feeling of resolution is absent. Will as emotion is thus an entirely 
eral and fundamental character of mind. A similar réle assigned to 
Otion will be recalled from what has been said of Behaviourism, in 
hich theory both natural and acquired reaction-patterns are regarded as 
ivated by external stimuli. Here the conative aspect of emotion is 
essed to the exclusion of the feeling aspect ; and will is reduced to mere 
ysiological striving. In sharp contrast with this last view is that of the 
ormic psychology developed by McDougall. Here emotion is made the 
tral part of the instinctive process, which is initiated by perception of 
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connately adapted stimuli and issues in definite conative activities leadir 
to observable behaviour. Both on the perceptual and the conative sid 
modifications may occur which explain the complexities of acquire 
forms of behaviour ; but the emotional core of instinctive and acquiré 
behaviour is fundamental in the theory. This view leads to the exceec 
ingly important conclusion that emotion is the clue to behaviour, as 

indicates the natural springs of action. By the play of cognitive proce 
upon these through the emotions, character may be built up and condu 
may to a large extent be guided ; and it is by stimulating the natural nee 
and wants of human beings in this way that the success of appli 
psychology in all its branches depends. The investigation of the physi 
logical changes connected with emotion, though of less psychologic 
interest, has proceeded apace. Since the time of Lotze, who was one 

the first to examine changes in facial expression, bodily posture, alter 
tions in breathing and pulse, under emotional stress, many investigatio 
of this problem have been undertaken. In general, it may be said th 
these point to the autonomic nervous system, the lower centres (thalam 
and basal ganglia) of the brain, and the endocrine, or ductless, glands, 

more particularly concerned in emotional reactions. The work of Langle 
Head and Sherrington on neural processes, and that of Brown-Séquar 
Cannon and Crile on the secretions of the ductless glands, may be cit 
in support. Especially interesting is Cannon’s investigation of the fun 
tion of the adrenal glands. He showed that fear and rage excited in anim: 
provoked the secretion of adrenalin, with consequent increase in blo 
pressure, liberation of glycogen from the liver, and heightened stimul 
tion of striped, or so-called ‘‘ voluntary,”’ muscles. This indicates a con 
tive set in the animal, fitting it to react with greater vigour to the obje 
which provokes fear or rage. But the question still remains open wheth 
these changes are the cause or the effect of the mental state. One indic 
tion of a possible answer lies in the temporal sequence of events. Some 
the physiological changes are very slow, and all require time. In expe 
ments upon will-acts, using the psycho-galvanometer as control, t 
mental attitude seems certainly to precede the physiological one as | 
dicated by the deflections of the needle. This would appear to show tl 
the conative part of the response takes place definitely before the expe 
ence of the “ emotion.’’ Here, again, there appears to be evidence of t 
essential activity of mind, as already instanced in the creative activit 
of thought and the controlling aspects of conation. 


PERSONALISM 


Before passing on to consider the applications of psychology to pri 
tical life, it will be in place here to suggest, in the light of the foregoi 
analyses, a view which has been shaping itself in contemporary thous 
with regard to the nature of the feeling, thinking and willing subje 
Those psychologists who are not so “‘ departmentalised ”’ as to exclu 
consideration of the deeper problems of their science, are coming 
realise that analysis, though a useful and even necessary method, bres 
up in thought what is in fact indivisible. The conception of consciousn 
as a mosaic of sensations, or products of mental chemistry, has be 
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bandoned. Functional psychology has been substituted for structuralism. 
since Herbart, polemic has waged fiercely against the theory of faculties 
intellect, memory, imagination, etc.) as unitary functions, until definite 
xperimental evidence has been adduced that no such functions exist. 
fhe notion of man as a collection of separable instincts, of personality as 
he integration of native and acquired reaction-patterns, or modes of be- 
aviour, is beginning to lose favour. In place of these abstract products 
f analysis, stress is laid upon the undivided totality of the person as an 
rganic whole, all of whose reactions are purposive. This is personalistic 
sychology ; and it has taken several forms. Most interesting is Stern’s 
iew that scientific psychology and personalism go together. For Stern, a 
‘person ” is a being which, in spite of the multiplicity of its parts, pre- 
ents a real unity, having a character and value of its own. Thus, notwith- 
tanding its many subordinate functions, a person is in fact a unitary and 
urposive self-activity. It is, however, psycho-physically neutral, lying 
eyond its physical and mental manifestations, either of which may be 
iterpreted mechanistically or teleologically. For, in Stern’s view, the 
ntagonism between mechanism and teleology is reconciled in a teleo- 
iechanical parallelism. Moreover, a person’s “ disposition ”’ is a single 
mer factor which co-operates with external factors, and thus manifests 
self in a series of single tendencies and characteristics. This doctrine 
; the philosophical basis of Stern’s scientific treatment of individual 
ifferences ; to which subject he has contributed experimental results of a 
ery high order. While Stern’s purposive self-activity is beyond its mani- 
station, other personalists maintain that it is actually lived and appre- 
ended in self-experience. This is the conclusion of much experimental 
ork by such investigators as Diirr, Katzaroff, Michotte and Ach, to 
me of which reference has been made above. As actually experienced, 
e self, according to Calkins, exhibits four principal characters. It is 
nsciously self-identical ; it is consciously unique, consciously related as 
ound to its own experience and also in many ways to its environment. 
hese characters, together with that of its activity, provide a clue to the 
nception we should frame of it. Is it matter ? Is it spirit ? Is it a com- 
und of both ? Clearly it is not matter in the old sense in which matter 
§ conceived as an inert substratum for quantities and qualities. Modern 
ysics itself is abandoning that concept for one of energy, which it has 
trowed from psychology. Clearly it is not matter in the sense of mere 
tency ; for that is a contradiction of all experience. As clearly, it is not 
irit in the sense that it exhibits no physical phenomena ; otherwise there 
d be no communication between selves, nor interaction between a 
and its environment. We are driven back upon psycho-physical in- 
ction or parallelism, with an altered value put upon both the terms 
chical and physical ; for the reality lying behind physical phenomena, 
the psychical as given in experience, appear to be assimilable in the 
m of energy directed towards ends, aimed at goals, one kind of which 
least is evidently self-conscious. Whether this personalistic view be ac- 
table, or, as in other philosophical interpretations of the facts ad- 
ced by different schools of psychologists, pure spiritualism or pure 
terialism is to be preferred, one thing is pragmatically certain, since, 
act, it works. This is, that the discoveries of contemporary psychology 
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are applicable with advantage to the practical affairs of everyday life. T 
science is not only a theoretical, but also an applied one. 

The principal directions in which psychology has already proved 
value in application to practical problems are those of education, me 
cine and industry ; though its applicability has proved to be possible 
other spheres also, such as those of law, commerce and social organisatic 


APPLIED PSYCHOLOGY: EDUCATION 


During the modern period, at least as far back as Herbart, psycho 
gical knowledge has been employed in the service of education. The di 
trine of apperceptive masses indicated lines upon which educatio! 
practice should proceed. The child should gradually and progressively 
supplied with information which is easily assimilable to the backgrou 
of knowledge already possessed. Moreover, in this process his own pow 
of observation should be trained ; for information is not simply pou! 
into his mind by the teacher, he must acquire it for himself. Pestalo 
and Froebel insisted on this aspect of training, not neglecting charact 
formation, the latter especially emphasising the value of vivid stim 
(colours, playthings, etc.) in attracting and securing attention. His thes 
of education by the play-method led to the institution of the kindergart 
and has further been developed in the Montessori system. But ot 
problems demanded attention also. The discarding of the doctrine 
faculties raised the question of the possibility of “‘ transfer of trainin 
Does training in one subject, or skill, facilitate the learning of anoths 
Does learning Latin, say, make learning Greek easier ? Or does praci 
in manipulation with one hand help in the acquisition of skill with 
other ? It was found that such facilitation only occurs when the sev 
subjects or skills concerned are very similar in character; a fact wh 
has largely influenced educational curricula. A like problem arose in rest 
of memory. Is this a unitary power, good or bad all round ; or do pec 
have good memories for some things and bad for others ? Again, resea 
has shown that “‘ memory ” consists in a number of memory-functic 
and that the degree of functional unity is connected with the degre 
likeness of the material remembered. Thus, though retentiveness va 
from one individual to another, it is incapable of general trairiing. On 
other hand, work initiated by Ebbinghaus and prosecuted by a lé 
number of investigators shows that there are advantageous method 
memorising and acquiring skills. In general, for example, learning 
wholes is more economical than learning by parts ; spaced-out leart 
is better than learning all at once. These conclusions also have t 
fruitful for educational practice. Even more important, however, 
been the discovery of the possibility of measuring general mental abi 
as well as certain special aptitudes, by the use of intelligence and o 
tests. This not only permits of children being graded for teaching ap] 
priate to their mental age, but also gives indications of special abil 
which would benefit by intensive training, or the lack of such abilitie 
children upon whom training would be wasted. On the character sid 
contrasted with intelligence, much headway has also been made in ap 
ing psychological knowledge to problems of maladjusted, naught 
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eublesome children. Emotional and conative defects, lack of control, 
4d wrongly formed habits are, to a large extent, amenable to treatment ; 
ud the multiplication of highly successful child-clinics for this purpose 
evidence of the educational and re-educational value of applied psycho- 


sy 


APPLIED PSYCHOLOGY: PSYCHOTHERAPY 


This last consideration indicates a connection between educational psy- 
jology and psychotherapy. Just as maladjusted children can be success- 
lly readiusted by psychological means, so many forms of neurosis yield 
psychological treatment. From time immemorial psychology has in one 
ay or other played its part in the practice of general medicine. Plato re- 
tes how Socrates described the cure of headache by suggestion, and the 
iliest records of Egyptian medicine show how psychological principles 
ere used in effecting cures. Psychotherapy is to-day a recognised branch 
ithe medical profession, specialising along definite lines in the treat- 
ent of functional, and sometimes organic, disease of mental origin. The 
xief methods in use are those of suggestion during hypnosis or in the 
ypnoidal state, psycho-analysis and re-education. By such means not 
ily phobias (fears), compulsions (irresistible impulses), tremors, tics 
id morbid habits, such as alcoholism or drug-addiction, may be cured, 
it even serious physical conditions may be ameliorated. Apart from de- 
nite curative suggestions and catharsis, or mental purging, however, the 
fluence of emotional states and conative attitudes upon physiological 
rocesses is well known ; and the skilled practitioner draws upon general, 
well as special, knowledge and technique in his therapeutic procedure. 


APPLIED PSYCHOLOGY: INDUSTRY 


Among the latest developments of applied psychology is that connected 
ith industry. It has at length come to be realised that human beings, as 
ll as machines and materials, are involved in production ; and that in- 
vidual differences are of the greatest importance in adapting people to 
various avocations of industrial life. Some employments require much 
elligence, others less. As we have seen, individuals may be tested for 
meral mental ability and advised in respect of, or selected for, tasks 
ich are suited to their capacity. Again, perseverative tendencies, which 
e for slowness in adaptability, would be a great handicap in some 
whereas a strong perseverator would perform others with ease and 
ss. This general factor can also be tested, and advice given or selec- 
n made accordingly. Similarly, many special aptitudes which fit or 
qualify people for particular forms of work can be investigated by 
ting. In this way, a fairly complete picture of the individual is reached, 
far as possibilities of performance are concerned. There are some jobs 
Which he can never make good ; in others he may prove a success. That 
will not certainly be successful in these depends on other factors than 
eral and special abilities of a cognitive or executive kind. Human be- 
S are not machines, nor even intelligent machines. Their emotional 
conative make-up must also be reckoned with. Their needs, desires 
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and feelings constitute a no less important consideration than tl 
abilities in fitting them for different employments ; and individual | 
ferences in these respects also must be taken into account, not only 
vocational guidance and selection, but in their subsequent occupatic 
career as well. Here, again, psychology has much to offer to worker, « 
ployer, distributor, salesman and even consumer. Investigations h 
been carried out upon the best ways of performing different tasks, the 
troduction of rest-periods between spells of work, the lessening of 
hours of the working day, the avoidance of fatigue and boredom, the f 
vision of adequate incentives to arouse ambition, and the like ; and 
results, when applied, have proved to be advantageous to all concerr 
Greater production has been secured with less effort, fatigue and e1 
tional disturbance. Though here, as elsewhere, psychological research : 
application have begun with problems of the head and hands rather t 
of the heart, an immense field is opened up for further work. Our 
creasing knowledge of will and character-qualities will be found as app 
able to industrial conditions as our knowledge of intelligence and spe 
aptitudes has already been ; and the legitimate needs and desires of hur 
nature, even when they differ, will be taken into account in industrial 
ganisation. An illustration may already be found in the psychology of 
vertising and salesmanship. Clearly these can be practically successful ¢ 
so far as they are based upon knowledge of the desires and motives wl 
lead people to purchase goods. It is not enough to catch attention t 
striking poster or paragraph, and to hold it by repetition. A mere 
scription of an article by a salesman will not sell it. The prospective f 
chaser must want to buy, or be made to want to buy, by an appea 
need or desire. He must be given a motive to purchase which will 
sufficiently strong to sway him. The appeal through the eye or the ea 
not so much to his judgement as to his feelings. By further extensior 
this principle, applied psychology can go far both in industry and c 
merce. It can reach to professions or callings of every kind. Indeed, tt 
is no sphere of life that it cannot touch. For to control our own thoug 
feelings and actions, and to adapt ourselves to our place in the so 
organism, some understanding of human nature, as manifested in ¢ 
selves and in others, is required. We must know those points in which 
are alike and those in which we differ. Most of us learn a little of 1 
knowledge in a rough and ready way through experience of ourselves 
others in our various social contacts. But a detailed and exact knowle 
is only possible through scientific observation of the facts and their 
perimental investigation. We end with the definition with which we bes 
Psychology is the science which investigates behaviour in general, fi 
the point of view of its mental implications, and with a view to its gi 
ance and control. 
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THEORIES OF PSYCHO-ANALYSIS 
By 
J. C. FLUGEL 


SYNOPSIS 


sycho-analysis is a branch of psychological science which has at- 
acted much attention in recent years. Starting as a method for treat- 
ent of nervous disease, it soon opened up new and important fields 
* psychological research, which had hitherto been inaccessible to 
thodox psychology. Though many of its conclusions have been hotly 
tested, it has nevertheless exercised, both directly and indirectly, 
very great influence on modern thought, so that some knowledge 
>the subject is indispensable to those who would view the chief 
ndencies of present-day culture in their proper background and 
srspective. 


i the first section of the following Article will be found a brief treat- 
ent of the historical evolution of psycho-analysis ; its origin in the 
oneer work of Breuer and Freud, the remarkable series of discoveries 
which it led in the hands of the latter investigator ; the founding 
the psycho-analytic movement, which has for many years possessed 
international organisation ; the divergent doctrines of Adler and 
Jung, who, from being originally followers of Freud, eventually 
tablished separate schools of their own. 


e second section gives a systematic account of the chief concepts 
psycho-analytic science ; the nature of the Unconscious, the func- 
ms of repression, the significance of sex, symbolism, conflict, 
urosis and sublimation. 


the third section the development of mind is considered in the 
ht of psycho-analysis. An endeavour is made to show how psycho- 
ysis can explain much, both of individual character and of human 
ture as a whole, on the basis of the mechanisms of displacement 
d sublimation. Consideration is also given to the startling new 
elations of psycho-analysis concerning the foundations of our moral 
—trevelations which are likely to be even more far-reaching in their 
ial influence than were the earlier discoveries concerning the im- 
ance of sex. Finally there is a brief indication of what would seem 
be the general significance of psycho-analysis for the future of 
an life and human society. 
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THEORIES OF PSYCHO-ANALYSIS 


I 


THE NATURE OF PSYCHO-ANALYSIS 


Meanings of the Term 


Ps¥ycho-analysis is a term that has carried a number of meaning 
some legitimate and others not—and in approaching the subject it is v 
to be clear as to the nature of these meanings. In its widest sense the te 
has sometimes been used to designate almost anything within the dom 
of psychology. This is a meaning that was due solely to the indiscreti 
of publishers and journalists, anxious to sell their books or to gain 
attention of readers by reference to a doctrine which, because novel « 
startling, was supposed to have a popular appeal ; it is a meaning whi 
fortunately and rightly, is seldom to be met with nowadays. 

In a more restricted, but still misleadingly wide sense, the term 
sometimes used to denote the work of a number of psychological scho 
which had a common origin, but which have now drifted so wic 
apart that all members of these schools have recognised that it is hig 
inconvenient to employ a common designation ; and where the schc 
concerned themselves agree that a distinction is desirable, it ill beho 
others to confound this distinction by applying the term “ psyc 
analysis ’? indiscriminately to them all. The schools in question 
three in number, and all three owe their origin to discoveries made 
Professor Sigmund Freud of Vienna towards the end of the ninetee 
century. 

Except for one collaborator in the first stages, Freud worked practic 
alone, until early in the present century. But from 1902 onwards a st 
band of followers gathered round him, resulting in the first Psyc 
analytic Congress in 1908 and the foundation of an International Psy¢ 
analytical Association in 1910. Soon after this latter date, howe 
two prominent members of the school independently and gradu 
seceded from it, first by stressing certain particular aspects of psyc 
analytic doctrine, then by raising objections to other well-establis 
aspects of this doctrine, and finally by neglect or reinterpretation of tl 
latter aspects on such a drastic scale as to make it very clear that s 
mutual understanding as is required for profitable co-operation — 
utterly impossible. These members were Alfred Adler and C. G. JI 
who thenceforward became the leaders of the schools associated 1 
their names—schools which have in recent years been known as thos 
Individual Psychology and Analytical Psychology respectively. Of th 
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ler’s school has the closer organisation and the more coherent body of 
ctrine ; and is, in consequence, more definitely associated with the 
e it has adopted. Jung’s views, though perhaps less systematised (ex- 
yt as regards an elaborate doctrine concerning ‘‘ psychological types ”’) 
i to a lesser extent adopted en bloc by a particular body of followers, 
ye nevertheless exercised a wide influence, particularly in Switzerland 
eir native home), England and America. In what follows we shall have 
sasion to deal with particular characteristics of both schools. Mean- 
ile, what concerns us is the fact that the original school of Freud has 
‘sisted and has retained the title by which it has been known since the 
jinning. At the present day the term “ psycho-analysis ” is, among 
chologists and physicians, almost without exception employed only 
connection with this latter school. There can be no doubt that this 
ge is the correct one, whether we look at the matter from the point 
view of historical continuity, of ethical justification or of scientific 
cision. It is in this sense therefore that we shall understand the term 
a 

3ut even from this relatively narrow point of view, ‘‘ psycho-analysis ” 
| mean several things, between which it is possible, at least in theory, 
listinguish. In the first place it means a method—a method at once of 
chological study and therapeutic practice. In the second place it means 
facts discovered by this method. Thirdly it signifies the theories that 
e been propounded to explain and correlate these facts. Lastly it is 
d to designate the application of the psycho-analytic method, view- 
nt and theory to facts obtained otherwise than by the direct observa- 
1 of the individual—facts which, in actual practice, have been collected 
m very wide and varied fields. 

N our exposition we shall study, first the method, and then the facts 
| theories. For the sake of brevity it will be necessary to describe the 
S$ in conjunction with and in the light of the theories, and not—as 
ild for strictly scientific purposes have been preferable—to explain in 
ail how the theories were devised to fit the facts. To adopt the latter 
rse would necessitate a detailed treatment of the whole development 
sycho-analysis—a task which is far beyond our present purpose. ? 
reader may rest assured however that, unless there is specific warn- 
to the contrary, use will be made only of such theoretical construc- 
sas have proved themselves of unmistakable utility and are generally 
pted at the present day by all competent workers in the subject. In 
course of our survey we shall have occasion to indicate from time to 
some of the chief fields to which psycho-analysis has been applied, 
ther with the general bearing of these applications, both upon psycho- 
ysis itself and upon our general conception of the human mind and 
institutions. As befits the character of the present volume, em- 
is will be laid throughout upon more general matters of psychological 
Sociological importance rather than upon the contributions of 


detailed consideration of the validity of psycho-analytic findings and of 
€neral scientific status of psycho-analysis will be found in the present 
ie on “* Psycho-analysis ; Its Status and Promise,” in Psychologies 
0 (1930). 
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psycho-analysis within the narrower field of medicine in which it 1 
its origin.! 


Development of Psycho-analysis 


The history of psycho-analysis is usually taken to date from cer 
observations made by Josef Breuer of Vienna in the early eighties of 
century. Whilst treating a remarkable case of hysteria he discovered 
the many strange symptoms of the case had a meaning, in the sense 
they referred to certain forgotten (but, at the time they occurred, hi 
emotional) past experiences of the subject—and furthermore that thes 
periences could be brought back into consciousness by suitable suggest 
or communications in the hypnotic state, and that, when they were » 
brought back, the symptoms vanished (at least temporarily) and a ger 
alleviation of the patient’s condition could be brought about. The 
that hysterical symptoms had a meaning and depended upon ce 
buried memories had already been made clear by Charcot and his f 
Janet in France, but the curative effect of the recovery of these mem: 
in consciousness had never been clearly demonstrated, and Breuer’s 
covery seemed to open up new prospects for a psychical therapy that 
not directly dependent upon the effects of suggestion. On returning | 
a period of study with Charcot in Paris, Freud joined forces with Br 
for a time and persuaded him to publish the material which he had bi 
to collect some ten years earlier. In 1893 was published the first 
paper of the two collaborators, to be followed in 1895 by a book ent 
Studies in Hysteria, which constitutes the first great contribution t 
literature of psycho-analysis. This book, which was based upon a nu1 
of penetrating clinical studies, contained the germ of psycho-ané 
theory and the description of a method of treatment which is still ap 
in psycho-therapy, though it no longer forms part of the orthodox 
cedure of the psycho-analyst. This method consisted essentially it 
recovery of pathogenic (/.e., disease-producing) memories in the hyp 
state and (a point which, early in the work, showed itself to be of 
importance) the re-experiencing in consciousness of the approf 
emotions. This re-experiencing or working-off of emotion was te: 
‘‘ abreaction,” and the method itself was called the ‘‘ cathartic’ (pu 
or clearing) method, since the patient appeared to be purified and 
from disease-engendering material as a result of this procedure. 
underlying concept thus revived the idea long ago expressed by Ari 
with regard to the function of tragedy, which, he held, brought ab 
healthful “‘ purging ” by intense arousal of the emotions of “‘ pity ” 
“ terror.”’ Breuer soon gave up this line of work, to which he had i 
never brought the same interest as his younger colleague. Freud hoy 


1 Those who wish to study in greater detail the strictly medical aspe 
psycho-analysis will find thorough but condensed treatments in Ernest . 
Treatment of the Neuroses (1920), and John Rickman’s Development « 
Psycho-analytical Theory of the Psychoses, 1893-1926 (1928). The psycho-ar 
method itself as applied for therapeutic purposes is described in greatest 
by Edward Glover, The Technique of Psycho-analysis (1928). 
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yntinuing alone, soon modified the procedure and devised the psycho- 
zalytic method proper, as it has continued until this day. Following the 
rocedure of the French schools, the production of the hypnotic state of 
ind had hitherto been regarded as an indispensable condition of the 
eatment. Freud’s great step was to abandon hypnosis and to find a new 
ethod that could take its place. He gave up hypnosis, in the first instance 
r practical reasons, because—like other investigators—he found it 
mild not always be induced ; secondly, because the capricious and often 
comprehensible results of hypnotic treatment displeased him as a 
jentist. He early obtained the impression that by the use of hypnotism 
stain difficulties or obstacles were evaded rather than overcome. This 
ight in some cases be satisfactory, so far as immediate therapeutic 
fect was concerned ; but it was very dissatisfying from the point of view 
‘medical and psychological science, which seeks, not only to cure, but 
understand the principles of cure. It was clear, however, that ordinary 
socedures in the waking state were powerless to produce either under- 
anding or alleviation of the patient’s troubles. If these troubles had a 
ental origin and a meaning explicable in psychological terms—facts of 
hich by this time Freud was fully assured—this origin and meaning 
ypeared to be quite inaccessible to consciousness. Something in the 
ructure of the mind seemed to bar the way to understanding. This 
wrier had somehow to be overcome, if the true nature of the symptoms 
as to be elucidated. It was to meet this difficulty that the psycho- 
lalytic technique was gradually evolved. By a series of approximations, 
hich we need not stop to detail here, Freud developed the procedure 
‘free association, which has ever since remained the chief weapon of the 
ycho-analyst and the essential feature of the psycho-analytic method. 
his method consists in asking the patient to abandon all conscious con- 
ol and direction of his thoughts and emotions and to say everything that 
2s into his mind without hindrance or criticism. Absurdly simple as 
is may sound, and simple as it is indeed in theory, it is yet very far 
bm easy in practice. It constitutes a radical departure from the speech 
bits of everyday life, in which we are (with good reason) constantly 
trolling and adapting our words and thoughts in accordance with the 
cumstances of our environment. The nearest approach to such a men- 
attitude as is required is that of reverie or day-dreaming (a condition 
ich we regard as quite peculiarly private and unsuitable for communi- 
tion to others). Day-dreaming apart, there is always some task to 
omplish, some line of thought to pursue, some special pre-deter- 
ned chain of association to follow up—all of them circumstances in 
ich, checking our tendency to “‘ wander,” we have constantly to keep 
ntion upon the matter in hand. Even in social small talk, in which the 
jical sequence of ideas towards a goal gives place to a more unrestricted 
kming along the chance paths of phantasy or recollection, there is al- 
YS some limit to our freedom, necessitated by the claims of intellectual 
evance, emotional congruity, or respect for the feelings and emotions 
our fellows (as will be easily realised, if we imagine ourselves trying to 
d an opening for some favourite joke or story). In free association for 
Poses of psycho-analysis even this degree of control must be aban- 
hed, the subject being instructed to say literally everything that occurs 
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to him, even though it appear inappropriate, senseless, shameful, | 
gusting or even rude—even though, in fact, the saying of it may inv 
a complete flouting of all the intellectual, moral, wsthetic and sc 
canons of our thought and speech. Let the reader try the process for 
a few minutes, and (if he is honest) he will rapidly convince himself 
the procedure is a socially “ impossible ” one, and that he has alre 
begun to edit or censor his associations, for the sake of his own feel 
or those of his collaborator. Indeed even in the special conditions of 
analyst’s consulting-room the procedure is at best only partially 
hered to; the process of analysis constantly meets with “ resistanc 
which interrupt the flow of associations. Sometimes these resistances 
of a conscious order and manifest themselves in a deliberate refusa 
put into words some idea that has arisen. At the other extreme the pat 
is sometimes temporarily unable to progress, in spite of his most ear. 
conscious desire to do so. In such cases he may correctly assert tha 
** cannot think of anything,” that his mind has ‘‘ become a blank,” 
cept perhaps for some slight awareness of his immediate physical e 
ronment ; or else, as if in flight from more important matters, he : 
prattle away about a quantity of insignificant events connected with 
daily life. In either case a strong impression is received that there is s 
mental force impeding the entrance into consciousness of emotior 
toned associations—a mental force that may sometimes appear in « 
sciousness as disgust or embarrassment, or may sometimes itself ren 
unconscious. Here, as so often elsewhere in the sphere of mind, ther 
moreover a continuous gradation from the clearly conscious to the di 
itely unintrospectible, so that there arises a strong presumption in fa’ 
of the view that there exist unconscious resistances which in their ger 
nature are somewhat similar to those that we observe in consciousr 

In spite of these formidable difficulties, however, the method : 
showed itself to be capable of results of great psychological interest 
therapeutic value. With its help a great fund of information concer: 
the nature of the mind and of mental development (normal and path 
gical) has been gradually accumulated. The most astonishing featur 
the whole history of psycho-analysis is the vast field on which its dis 
eries have thrown a vivid light. Starting as a means of dealing with me 
disorder, it soon revealed the fact that there was little essential differ 
between so-called ‘‘ normal ”’ and “ abnormal,’ and that the procs 
shown to be at work in the patients’ minds could be paralleled in al 
every detail by those of healthy individuals ; a slight alteration in 
balance of forces could account for the whole difference between he 
and disease. Certain special types of mental process also began t 
illumined by the new method. Dreams, for instance, which had long | 
a source of inspiration to the superstitious and of puzzlement to 
learned, were shown to present many striking resemblances to 
phenomena of the neuroses (or functional nervous disord 
Indeed the analysis of dreams soon began to play an important pai 
actual treatment. They constitute, as Freud has said, the via regia to 
unconscious, and his advice to those who would obtain some ins 
into the real nature of psycho-analysis is that they should study 1 
own dreams by the method of free association, starting from the vat 
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ms of the dream in turn, and noting the ideas and emotions that spon- 
eously arise when conscious control of thought is abandoned. The 
tt matter to be investigated was that which was christened by Freud 
-“ psychopathology of everyday life,” the little forgettings, mistakes 
j slips of which we are all guilty at some time or other, and which he 
ywed to be frequently determined by unconscious mechanisms of the 
ae general nature as those which are responsible for the more per- 
nent pathological disturbances that we term neurotic. The problems 
wit and humour were then, in turn, attacked. Here, too, many of the 
ae mental processes were shown to be at work, and psycho-analysis 
ceeded in throwing much additional light upon a field which had al- 
dy been extensively cultivated by philosophers and psychologists. 
ere followed excursions into the domains of art, literature, history and 
nost fruitful of all—anthropology. It is from the study of primitive 
ys of thought as embodied in the myths, beliefs, superstitions and 
ctices of savage peoples or in the corresponding survivals among 
ilised races that there have come at once the most striking corrobora- 
1 of psycho-analytic theory and the most far-reaching applications of 
-psycho-analytic method. The corroboration from this field (as from 
t of history) wes particularly welcome, since there was here no possi- 
ty of the supposed discoveries of psycho-analysis being in reality in 
nature of artifacts created by the suggestive influence of the physician 
| his own beliefs—a possibility that has been much stressed by critics. 
like the discoveries made in the consulting-room, the data obtained 
m anthropological, literary and historical sources are fully available 
ill, so that the material on which the psycho-analyst bases his conclu- 
§ can be examined and assessed by others in a way that is not possible 
e case of the material gained from the actual study of individuals by 
method of free association, where much that is conclusive to the analyst 
y present at the time is difficult to present in convenient and con- 
ing form to others. 

the corroboration of psycho-analytic findings from these wider fields 
done much to establish the scientific respectability of psycho-analysis, 
wide vistas that have been opened up have shown in clearest fashion 
immense importance of the psycho-analytic view-point for an under- 
ding of the whole structure and function of human culture. The 
hological mechanisms originally discovered by Freud in his 
ulting-room seem to have so wide an applicability that there is 
cely anywhere a religious belief, a ceremonial observance, a social 
itution or a conventional practice that does not bear their imprint. 
eory it was clear from the beginning that the social sciences, such 
thropology, sociology, politics and economics, should be based upon 
hology (much as engineering is based on physics, and medicine is, 
hould be, based on physiology). But, in practice, psychology had 
itself very slow in providing the foundation on which the social 
ces could build. Both academic psychology of the more philosophical 
and the more recently developed experimental psychology were 


€ more convenient word “ parapraxia ”’ has recently been introduced as 
eral term applicable to this field. 


355 


largely concerned with problems so abstract, or else so specific, that 
had little relation to the affairs of everyday life. Psycho-analysis how 
was, from the first, concerned with the more concrete thoughts and «€ 
tions of individuals actually struggling with life’s difficulties—difficr 
moreover with which, in one form or another, all humanity has ha 
contend. Freud tells us that he ultimately came to realise that he hac 
whole of mankind for his patient. It would seem indeed that there 
be no field of human endeavour, however great or small, concerning w 
we cannot receive profitable enlightenment from psycho-analytic 
cepts. Hence the great importance of a general understanding of t 
concepts, in the interest of human welfare and progress. 

We will accordingly pass now to an examination of certain of the 1 
theoretical conceptions of the Freudian psychology, to which the 
section of this Article will be devoted. The third section will deal 
the general process of mental development seen in the light of those 
ceptions and of the present state of our empirical knowledge, whi 
a few final words we will return to deal briefly with the general signific 
of psycho-analysis for modern culture. 

One further word, however, is necessary before we embark on 
programme. It is a word of caution which the title of this Article nm 
especially imperative. Psycho-analysis is not, and never has been, a 
oretically perfect structure. Contrary to what has often been supp: 
Freud and his fellow-workers started with no fixed conceptions o 
nature and function of the human mind or of its disorders. Their the 
have rather been in the nature of working hypotheses erected as scaf 
ing, indispensable for the further work of building. They have add 
and modified these theories as this work has proceeded, but no att 
has ever been made to give them the dignified structure of a comp 
edifice. On the contrary they show, ever and again, evidences of an 
shift and temporary character. Psycho-analytical theory as a whole : 
day a rapidly growing body of doctrine. Its more recent development 
however, shown that the foundations of some thirty or more year 
were well and truly laid, and indeed we have good ground for supp: 
that the theory, as it exists at present, does not contain much tha 
later be regarded as definitely erroneous, though it will undoubtedly: 
to be looked upon as seriously incomplete. This, however, is the ut 
that we can demand of any extensive theoretical structure in the 1 
of science. 


II 
THE NATURE OF MIND 


Repression and the Unconscious 


In the forefront of psycho-analytic doctrine stands a certain ge 
assumption as regards outlook and method—the assumption of whe 
been called psychic determinism. By this is meant the belief that the 1 
cause and effect is as operative in the sphere of mind as in that of m 
Where introspection fails to reveal an adequate conscious cause of a m 
content, it is assumed that unconscious mental factors are operative 
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is assumption that theoretically justifies, and is in turn empirically cor- 
borated by, the method of free association. The method is in fact based 
| the belief that, when conscious control of the sequence of thought is 
andoned, unconscious factors take over the control, and express them- 
lves as best they can in the ensuing conscious ideas and emotions. 

This brings us to the most general and fundamental of all the concepts 
psycho-analysis concerning the nature of the mind—that of the Un- 
uscious. It is of course a concept which existed before the advent of 
ycho-analysis, and has indeed long been familiar both to philosophers 
d psychologists. Freud’s use of the concept is, however, somewhat 
ferent from that of the great majority of his predecessors, and in its 
tailed application he has gcne far beyond them all. Most of the earlier 
iters arrived at the concept of the unconscious through a study of know- 
ige ; to these writers the unconscious seemed necessary to account for 
e phenomena of thought and perception, and, above all, of memory. 
his apparent necessity, which was felt by so many students of the mind, 
came much clearer and more urgent as a result of the work on hyp- 
tism and psycho-therapy in the second half of the nineteenth century. 
nis work had demonstrated the frequent occurrence in pathological cases 
mental dissociation, a splitting up of the mind into two or more mutu- 
y inaccessible parts ; parts which, in some instances, might even develop 
to “* dissociated personalities,” though in other cases the dissociated 
ments might be confined to a few isolated sensations or memories. 
ich cases of dissociation were accounted for by Janet (in whom this 
wrk may be said to culminate, and who is by almost universal admission 
e greatest living figure in psycho-pathology after Freud) on the hypo- 
sis of a lack of ‘‘ tension ”’ or cohesive force, as though a reduction of 
available energy made it impossible to hold all the varied portions of 
mind together. Freud conceives of these dissociations, not in terms 
lack of some general energy, but rather on the ground of some specific 
onism or opposition between the dissociated parts. His conception 
the mind is essentially dynamic. He regards striving or conation (to 
the generally accepted psychological term) as the real function of 
; and the opposition between different parts of the mind can, he 
s, best be expressed as a conflict between inconsistent and opposing 
ntal tendencies or “ wishes.”’ Thus the primarily intellectualistic con- 
t of the unconscious, that was prevalent before psycho-analysis, gave 
ce to a primarily dynamic concept. In this point, as in many others, 
ud has revealed himself as the scientific successor of the great pessi- 
ic philosophers, Schopenhauer and Hartmann, rather than of his 
ediate psychological predecessors ; we say “ scientific ” successor to 
phasise that in his outlook he has (at any rate throughout his earlier 
8) been consistently more empirical than they, though the philo- 
hical affinity between the three great thinkers is unmistakable. 

nflict then, according to Freud and his followers, is the essential 
e of functional nervous disorder and of the dissociations so frequently 
ected with it. But this view of dissociation soon led to a distinction 
een two apparently different ways in which a thought or memory 
tht be unconscious. A fundamental feature of the human mind, on 
ich many psychologists have commented in wonder, is the extreme 
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narrowness of consciousness at any given moment. Of all the pos: 
things which we could think, remember or perceive, only a minute | 
tion can enter consciousness at one time. The rest must wait till s 
external fact, some chance association, or some consciously directed 
sire, enables them in turn to occupy the stage. When their turn co: 
however, they are ready to appear. It is otherwise with those though 
memories which are dissociated, and which have been shown to be: 
cerned in the production of neurosis. In their case no external stim 
no voluntary effort, can avail to bring them into consciousness ; this 
only be done (if at all) by the help of some special procedure, suc 
hypnotism or free association. It is as though some barrier or obs’ 
made them inaccessible, in a way that ordinary memories are not. Al 
psychic material of the first class Freud designates the Pre-Conscious. 
second class he calls the Unconscious, employing the word in a sp 
** systematic ” sense. 

Although the unconscious in this special sense (a sense which wi 
adhered to throughout this Article) plays an important part in the 
duction of mental disorder, its importance is by no means confine 
pathological cases. It is rather an essential constituent of every hu 
mind, and, as already implied, it seems intimately connected with 
occurrence of mental conflict, another feature which is common bot 
the diseased and to the healthy. It would appear, in fact, that one o: 
results of mental conflict is that certain thoughts and tendencies ma 
forced, as it were, into the unconscious (or, in other words, that they 
be prevented from reaching consciousness). This process of active ex 
sion from consciousness is called repression, a term which, there 
designates a particular kind of that general controlling function w 
is known to psychologists and physiologists as ‘‘ inhibition.’ It sh 
be noted that repression itself is an unconscious process—it is not a 
liberate and voluntary pushing out of the mind, though it is undo 
edly analogous to this process, with which we are all conscic 
familiar. 

We may here, in passing, call the reader’s attention to the fact tha 
his later writings at any rate, Adler has discarded the notions both o: 
Unconscious and of Repression—notions which are fundamental te 
whole of Freud’s psychology. We mention this to show how confu 

and illegitimate it would be to designate the two now so different sck 
by one and the same name. 

But if repression is one important outcome of bute it is far f 
being the only way in which a conflict may be solved. Indeed com} 
repression, in the sense that a mental tendency disappears utterly anc 
ever, is a theoretically limiting case to which, in actual practice, 
certain approximations can be observed. There is every reason to be! 
that a wish is never completely annihilated by repression, but, th 
continues to exist in such a form that it is ready to seize any opportu 
for expression that may present itself ; indeed it is only through the: 
tinued vigilance of the repressing forces that it is prevented from er 
ing consciousness. These repressing forces (which in their totality 1 
called by Freud the Censor; a term which—because of its anthr 
morphic associations—has been much criticised by English writers) 
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sg active in sleep, and the repressed tendencies (many of them dating 
om the first years of life) are enabled to express themselves in dreams. 
is this which makes the dream, as Freud has said, the wia regia to the 
conscious. But such manifestations of the repressed as we detect in 
eams are in most cases not direct, but distorted, expressions of the 
iginal wish ; and it is in this point that dreams so much resemble neu- 
tic symptoms. Whence comes the distortion ? From the action, it would 
em, of the Censor, who—like his social prototype—will allow certain 
cts or views to be expressed, provided they are suitably veiled, so as not 
‘be easily recognisable for what they truly are. The dream product (the 
anifest dream content, as Freud designates it, to distinguish it from the 
‘ent dream thoughts), like the neurotic symptom, reveals itself, then, as 
sompromise arrived at as the result of the interaction of conflicting forces 
repressing and repressed. 

It is one of the paradoxes of the development of psycho-analysis that, 
the present moment, much more is known about the repressed ten- 
‘ncies than about those which are responsible for the repression. In the 
rlier statements of the psycho-analytic theory, the repressions were 
garded as resulting from the fact that the repressed tendencies were 
Yt in harmony with the moral consciousness of the individual or with 
e personality as a whole. It was generally believed, moreover, that the 
titude of the Censor was more in harmony with conscious standards of 
ought and conduct than was that of the repressed wishes. It should 
erefore, one would imagine, be more accessible to investigation than 
ese latter. With increasing insight, however, it became apparent that 
is was only to a slight extent the case, and that the morality of the Censor 
in reality, itself largely unconscious, differing in important ways from 
t of the conscious ethical outlook. The element of paradox was thereby 
moved, though at the same time a complex and difficult series of fresh 
oblems concerning the nature and origin of this unconscious morality 
$s opened up. We can deal with these problems more conveniently at 
ater stage of our considerations. Meanwhile we need only, by way of 
ticipation, state—baldly and dogmatically—three results of recent in- 
stigations in this field. In the first place there has been evolved a new 
mcept concerning the unconscious morality in question ; this morality 
regarded as a definite entity within the mind and is called the Super- 
0. It is, as it were, at the behest of the Super-Ego that the Censor does 
work. In the second and third place the morality of the Super-Ego 
ers from that of the conscious Ego in that it is (a) relatively archaic 
pending, that is, upon impressions formed during the early life of the 
ividual and persisting in a condition that is but little modified by later 
eriences), (b) more severe, inasmuch as things that seem right and 
issible to consciousness may nevertheless be disallowed in the un- 
scious. It is for this latter reason that Freud has made the statement 
t “the normal man is not only far more immoral than he believes 
ferring to the repressed tendencies] but also far more moral than he 
any idea of [referring to the Super-Ego].” 
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Aggression and Sexuality 


It is natural to ask at this point what are the chief thoughts and t 
dencies that are repressed. It is possible to answer this question qu 
shortly, without any serious sacrifice of accuracy ; the repressed mate 
is, in the great majority of cases, either hostile or sexual in nature, v 
the latter category (so far as our present knowledge goes) very consic 
ably predominating. That this should be so need not astonish us. F 
granted that the process of repression exists, we should surely antici 
that hostile and sexual impulses would more often succumb to the proc 
since the most superficial reflection on our present culture is sufficien 
convince us that the conditions of this culture constantly demand 
control and inhibition of such impulses. How many times, even in a sir 
day, are we not compelled to curtail or dissimulate the natural express 
of our irritation at life’s petty frustrations, humiliations and annoyanc 
But, over and above these trivial sources of bad temper, there are lo 
standing and quasi-permanent causes of hostility (such as those oc 
sioned by the necessity for co-operation or cohabitation of persons 
tween whom there exists rivalry, jealousy or incompatibility of views : 
temperament), for which no adequate outlet can be provided. It is tk 
latter sources of hostility, especially those connected with early life, wk 
psycho-analysis has shown to be especially important as regards rep: 
sion. The frustration of the sexual impulses demanded by our pres 
(and perhaps indeed by any) civilisation is even easier to realise, if 
devote a little candid introspection and observation to the subject. Nev 
theless the revelations of psycho-analysis concerning sexual repress 
and the nature of the impulses that are repressed have aroused m 
incredulity and opposition than any other of its discoveries. 

The Freudian doctrine of the nature and development of the se: 
instincts is so important for the whole theory of psycho-analysis that 
shall reserve it for more detailed treatment in the next section. We 1 
here note, however, that the widespread antagonism encountered by tl 
results of psycho-analytic research are only such as are to be expec 
if the psycho-analytic theories themselves are true. In individual pati 
the process of making conscious the repressed tendencies meets, as 
have noted, with very great resistance. But individual patients are, as 
have also noted, by no means the only persons to suffer from repres: 
—a mechanism which appears indeed to be a universal characteristi 
mankind. We have therefore every reason to anticipate that, to the hu 
race as a whole, the showing up of the general nature of the repre: 
material in psycho-analytic literature will be no more welcome than is 
uncovering of their buried thoughts and impulses in the case of those ’ 
actually submit to the process of analysis. The well-nigh universal | 
dency to oppose the conclusions of psycho-analysis, a tendency wl 
has manifested itself throughout the history of the movement, so far f 
affording an argument for the unconditional rejection of these conclusi 
actually affords some evidence in their support. 

We have said that the impulses which meet with the most freq 
checks are those concerned with hostility and sexuality. One of 
important differences between the school of Freud and that of Adler: 
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erhaps be said to concern the relative importance attributed to the in- 
jbition of these two impulses respectively. Quite early in his history as a 
sychologist, Adler began to attach a greater importance to the frustration 
f the tendencies of individual self-assertion than did Freud—a tendency 
gat was not unconnected with his own rebelliousness in general and his 
titude to the founder of psycho-analysis in particular ; for concerning 
nis attitude Freud has recorded the significant words of his one-time 
isciple : ““ Do you believe that it is such a great pleasure to me to stand 
y your shadow my whole life ? ”! Some of Adler’s first and most in- 
resting observations concerned the “ inferiority of organs ” and the 
sychological reactions thereto by way of compensation : by which he 
yeant the tendency to over-compensate for a natural defect by developing 
ae corresponding faculty so that the individual concerned eventually 
ecomes superior in just that respect in which he was originally inferior— 
doctrine which is undoubtedly of great truth and value, and which is 
gemplified in the well-known story of Demosthenes, who, from being a 
ammerer, became one of the greatest of orators. From this beginning, 
dler continued to develop the doctrine of self-assertion by way of the 
masculine protest ” (the aggressive assertion of virility), until it soon 
ecame the all-absorbing element in his whole system. Psycho-analysts 
ave not denied the importance of the factors to which Adler drew 
tention ; and, indeed, they have themselves in recent years devoted an 
yer-increasing attention to the ego elements, but their generally critical 
ttitude towards his doctrines has been based upon the contentions :— 
1) that, by neglecting the unconscious, together with nearly all the com- 
licated details of mental functioning which had been so laboriously dis- 
vered by psycho-analysis, he has given an inadequate account of that 
of the mind which he has treated (thus he fails to make sufficiently 
ar the fact that many of the original inferiorities—stammering, for 
stance—were themselves the result of deep-lying inhibitions, and that 
ir over-compensation is in the nature of a “‘ return of the repressed ” 
a form that is ethically more permissible) : (6) that his psychology 
together overlooks the importance of the erotic aspect of life, and is thus 
sentially and inevitably one-sided. According to his system, the impulse 
aggression is all-important, there is no room for love. As Freud has 
marked, it is a cheerless aspect of life that is presented ; but, as the 
ple of innumerable ascetics shows, almost anything is acceptable, so 
as sexuality is kept at bay—a task in which Adler’s psychology is 
St as successful as was academic psychology before the advent of 
ycho-analysis. Our task here is not to criticise Adler’s psychology or 
y other, but to expound psycho-analysis. Some brief indication of the 
tinctions between the two systems is however imperative, and this 
t approach to the subject of sex seemed the natural place to attempt 
ch indication. Lest it be said that Freud’s “ pan-sexualism ” (a term 
: has sometimes been used by his critics) is no less one-sided than 
r’s insistence on the ego, it is only fair to remark here that Freud has, 
and again, emphatically stated his belief that the sexual tendencies, 
ugh of immense importance, do not exhaust the instinctive equipment 
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of man, and that psycho-analysis has in the course of its developm 
continually broadened the range of its observations and its theories, wi 
out thereby sacrificing the earlier acquisitions. Adler’s Individual P 
chology on the other hand has become more and more rigid in its ace 
on aggressiveness as an all-pervading and all-important factor, and k 
with ever greater determination, set its face against the intrusion of sex 
or other influences. 


Symbolism 


The view of psycho-analysts that repressed material is very largely 
a sexual nature is rendered all the more unacceptable to the majority 
people by a further aspect of their doctrine—the importance that t 
attach to sexual symbolism. As we have already noted, repressed : 
pulses seldom exist without making themselves felt in consciousness 
some way or other—though the way may be so indirect that the t 
underlying meaning is often not appreciated ; indeed this lack of apf 
ciation is often an essential condition of their manifestation. Now ont 
the most important of these indirect ways of manifestation is that 
symbolism. Not the least of the achievements of psycho-analysis is 1 
it has led to a realisation of the widespread use of methods of express 
whereby sexual or other inhibited material is portrayed in such a 1 
that it is not immediately or easily understood. We have said that psyc 
analysis is responsible for the “‘ realisation ”’ rather than for the “« 
covery ” of sexual symbolism, for the reason that the discovery of © 
symbolism had already been made by students of religions of the I 
and elsewhere : students who had—above all—endeavoured to make c 
to an incredulous world the wide importance of the phallus in m 
aspects of religious ceremonial. Psycho-analysis has proved that s) 
bolism of this kind is not confined to primitive peoples or to the civil 
tions of the East, but that it appears to be a general characteristic of 
human mind. Indeed one of the most valuable contributions of psyc 
analysis has been to show, here as elsewhere, that the same phenom 
can be observed in many different aspects and products of the mi 
Actually, it was in their study of dreams that psycho-analysts first 
countered symbolism ; but, as the work proceeded, it soon became 
parent that precisely the same symbols, with the same interpretat 
could be discovered in religion, language, ceremonial, myth and f 
story. There still exist many fascinating but unsolved problems 
connection with symbolism,! problems which we cannot deal with h 
In particular, it is stili uncertain how far symbolism results from rep 
sion, or how far repression merely leads to the employment of a mod 
expression which has come into being for quite other reasons. The 
considerable evidence to show that symbolism is a necessary and 
evitable feature of the primitive mind (and therefore also of the primi 
layers of the cultured mind). But that there is the closest connection 
tween symbolism and repression, is indicated, not only by the stud 


1 The fullest treatment is that of Ernest Jones in Papers on Psycho-Anal 
3rd edition (1923). 
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numerable individual cases, but by the general fact that the field of 
terest that would seem to be most universally repressed—namely that of 
x—is also the field with which the majority of symbols deal. 

In symbols, as in every case of indirect expression, there exists a 
ental relation between the symbol and the thing symbolised. The ease 
th which this relation can be discovered varies greatly, however, from 
e case to another. As a case where the relation is fairly plain, though 
vertheless of such a kind as to escape recognition by the vast majority 
those to whom the symbol is familiar, let us take the wonderful lamp 
Aladdin, which will afford the gratification of every wish. Here it 
ould be plain enough, once it is pointed out, that the lamp itself is a 
mbol of the phallus, and the happiness to be derived from it (by the 
propriate magical gestures) a scarcely veiled allusion to sexual grati- 
ation. But why a lamp ? The middle term is here supplied by the idea 
warmth and fire, which seem always and everywhere to be associated 
th love, passion and sensuality, as is shown in such common expressions 
“on heat,” “a warm embrace,” “‘ an ardent affection,” “ hot stuff,” 
1 burning desire ” (with which compare “a frigid woman” and “a 
lly reception ”) and in the innumerable rituals in which fire plays a 
tt, from the religious creation of fire (by friction) among primitive 
oples to the lamp-lighting ceremonies of certain present-day societies. 
As another transparent example let us take the well-known rhyme :— 


I had a little husband no bigger than my thumb, 
I put him in a pint pot and there I bade him drum. 


en literally, this is almost complete nonsense; interpreted sym- 
ically as the act of coitus, the meaning is perfectly clear. This inter- 
tation of the total idea is, moreover, borne out by the frequent oc- 
ence of the individual symbolisms involved. The “ little husband ” is 
se of the “little man,” dwarf or gnome as a representation of the 
us, of which Rumpelstiltskin and Punch are among the best-known 
mples ; the process here being a substitution of totum pro parte instead 
e still more usual one of pars pro toto. The thumb as phallic symbol 
example of the general tendency to substitute a more harmless 
ion from the upper part of the body for the more emotionally signi- 
t but relatively unmentionable parts of the lower trunk—a tendency 
t is perhaps especially manifested in dreams. The pint pot is an 
ple of the very numerous cases where a vessel, receptacle or enclosed 
ce serves as a feminine symbol, as contrasted with the complementary 
s of phallic symbols. 
et us now take two more difficult cases to contrast with these. There 
considerable amount of evidence to show that a cloak or mantle may 
M serve as a phallic symbol. Here there is no similarity of outward 
between the symbol and the thing symbolised. So different do the 
things seem that it is almost unimaginable that such a symbol could 
€ been consciously elaborated in accordance with a pre-conceived 
ry (thus affording additional evidence for the truly empirical basis of 
psycho-analytic views on symbolism). As far as the evidence at 
ent available goes, it would seem that the missing link is here to be 
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found, once again, in the notion of warming, which is of course 
function of a cloak. 

Scarcely less obscure at first sight is the symbolisation of coitus 
means of climbing or walking upstairs. Here the essential comn 
thoughts are those of rhythmic movement and the actual position adop 
in the reproductive act; while linguistic usage helps us again by 
corroborative evidence afforded by such phrases as “‘ un vieux marchet 
(an elderly roué). 

Symbols are, as will perhaps have been gathered by this time, 
tremely numerous and varied. Nevertheless the number of things s} 
bolised is relatively small. They are, without exception, things of h 
emotional significance, and include (1) the human body or certain f 
tions of the body, especially the genital regions ; (2) certain bodily exc 
tions, such as semen, fseces and urine ; (3) certain persons, especially 
father and mother ; (4) certain biological events or processes, especi 
birth and death. Among the more important symbols falling into the 1 
class are long, pointed objects, weapons, knives and other instrume 
serpents, fish, Zeppelins, all these being male symbols. The correspo 
ing female symbols are hollow and round objects, jewels, gardens — 
flowers. The process of tumescence is often symbolised by flying, w 
the human body as a whole is most often represented by buildings (vy 
doors and windows corresponding to the bodily orifices), and by la 
scapes (with hills and valleys corresponding to the protuberances > 
depressions of the body——cp. the anatomical term “* Mons Veneris”— 
woods corresponding to the hairs). Dancing, climbing and other rhyth 
movements represent coitus, while sliding, and extraction or losing 
teeth, correspond to auto-erotic activities. In the second category 
find, for instance, that salt stands for seed, money and papers for fe 
water and fire for urine. In the third category there exists a general 1 
dency to portray the father and mother by more exalted persona 
especially a king or queen, though the parents, and especially the fat 
may also be represented by certain animals (this latter symbolism linl 
up such apparently unrelated phenomena as the totemism of primi 
peoples and the animal fears of present day neurotic children). In 
fourth class, birth is most often represented by going into, or coming 
of, water, a hole, a tunnel or a house, while death appears as going ¢ 
journey (cp. use of the term “ the departed,” the constantly recur 
notion of the soul’s journey after death and Hamlet’s well-known re 
ence to “the undiscovered country from whose bourne no trav 
returns ”’). 

It is clear that symbols of the kind we have been discussing are 
certain respects, different from such other forms of indirect represe: 
tion as that in virtue of which a wedding ring stands for marriage 
certain conventional female figures stand for such abstract virtue: 
liberty or justice. In these latter cases the things symbolised are in 
preconscious rather than in the unconscious ; in other words, there i 
special difficulty about bringing these things to consciousness. The & 
tional elements of the relationship are also strikingly different in the 
cases, for, whereas in the first kind, where the thing symbolised is 
conscious, its emotional value is greater than that of the symbol, in 
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cond kind just the opposite holds good. This can be seen clearly in 
ose cases where the same object serves as a symbol of both kinds. ‘Thus 
serpent may stand both for the phallus and for wisdom, but whereas 
emotion accompanying the idea of the phallus is greater than that 
oused by the idea of a serpent, the serpent is itself of greater emotional 
ificance than is the abstract idea of wisdom. Indeed a consideration 
‘the two kinds of symbolism gives us very strongly the impression that 
i symbolic process is used by the mind for different ends in the two 
ses—that in the first case the aim is to reduce the total emotion by sub- 
ituting a relatively harmless and uncensored object for one that appeals 
ore strongly to our primitive desires (though at the same time permit- 
ag somie discharge of our feelings through this indirect channel) ; and 
at in the second case the purpose is rather to endow with the additional 
stinctive energy attaching to some emotionally toned concrete object an 
ea that in itself appeals rather to the intellect than to the passions. The 
riter who has devoted most attention to this subject,' has proposed that 
fferent terms shall be employed in the two cases, that the word 
symbol ” should be confined to instances of the first kind, and that some 
ch term as ‘‘ metaphor ” or ‘‘ emblem ” should be used when referring 
‘the second. It seems doubtful whether it will be possible, or even 
sirable, thus to narrow the meaning of “‘ symbol,” and the present 
riter has tentatively proposed the term “ cryptophor ”’ as a suitable desig- 
tion for those cases that contain ‘‘ hidden ”? meanings not ordinarily 
easily accessible to consciousness. But whatever term be adopted, 
ere can be little doubt of the psychological value of the distinction. 
It would seem, however, that we may be compelled to recognise more 
an one kind of cryptophor or true ‘“‘ symbol,” to use Ernest Jones’ 
m. In particular it would seem necessary to distinguish between 
material ’? and “‘ functional”? symbols. Whereas “* material ” symbols 
al with corporal or external objects and events (all the cryptophors that 
b have so far mentioned are of this class), “‘ functional ” symbols express 
btes and tendencies of the mind. These states and tendencies may be of 
emporary or, in extreme cases, almost momentary character (such as the 
smpt to solve a given problem, or the process of transition from a 
eping to a more wakeful state), or may be of a more stable nature, in 
ich case the symbols appear to denote permanent and abstract fea- 
res of the mind, such as the instincts, the power of moral control, the 
hdency to return to infantile ways of thought, etc. 
It is generally agreed that such “‘ functional ” symbols occur, but there 
a great difference of opinion between psycho-analysts proper and cer- 
in other psychologists as to their importance as compared with that of 
p “ material ’? symbols. This divergence is particularly acute as be- 
een the school of Freud and that of his erstwhile follower Jung. Dis- 
yvered in the first place by a special technique devised by Herbert 
berer, functional symbols were seized upon by Jung as a means of 
ape from what seemed to him the monstrous, repellent sensuality 
H infantilism of the unconscious as revealed by Freud. They soon 
ame the real centre of interest in his researches, and it is in connec- 
o with them that most of the distinguishing features of his system had 
1 Ernest Jones: op. crt. 
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their origin. Instead of studying the individual concrete wishes of 
patient, wishes towards particular persons or objects, Jung began to! 
everywhere for symbolic representations of general mental tenden 
and above all for symbols of the libido. The term “ libido ” had been t 
throughout by Freud to designate the sexual impulse in all its vari 
manifestations (a conception with which we will deal later). By Jun 
was widened so as to designate the sum total of the creative forces of 
mind, becoming thus more or less synonymous with the Bergsot 
term élan vital. In practice this amounted to a very much smaller emf 
sis upon the concrete sexual motives and toa development in the direc 
of very wide and somewhat mystical generalisations—a developn 
which has seemed to psycho-analysts to involve the abandoning of ne 
all the hard-won insight into the nature and importance of the se: 
elements of the human mind. 

To take a concrete and frequently recurring instance. There are 
numerable myths and dreams which portray in somewhat disgu 
form the slaying of a father by a son and the love of the son for his mot 
—~a theme which occasionally finds a relatively open expression, as in 
well-known myth of Oidipus. To many followers of the Jungian tr: 
tion the principal significance of such a theme is to be found in a $" 
bolical portrayal of the struggle to overcome primitive, unadapted 
immoral tendencies (e.g. “‘ the old Adam ”’) and a necessity for a ret 
to the depths of the unconscious in order to gather strength for a 1 
effort—a sort of reculer pour mieux sauter. To the psycho-analyst tl 
meanings might be regarded as quite possible in certain cases, bu 
secondary and relatively superficial constructions, which we must 
allow to distract us from the underlying “‘ material ” symbolism, wl 
portrays the literal hatred of the son for the father, and the literal in 
wish towards the mother. To him the functional interpretations of 
analytical psychologists seem to have much the same significance as 
interpretations of certain schools of mythologists of an earlier genera 
—mythologists who, in accordance with the then popular “ astr 
modes of thought, would interpret the murder of Laius by Gdipu: 
the triumph of the rising sun over the darkness, and the incestuous r 
riage with Jocasta as the apparent sinking of the sun into the sea or e 
at sunset. Both tendencies they would regard as motivated principalh 
the desire to escape the unpleasant implications of the more signific 
simpler and more literal meaning. It is for this reason that psy¢ 
analysts have looked upon much of the later work of Jung with very ¢: 
suspicion, though they universally agree that in his earlier years he « 
tributed much of value to psycho-analysis itself, particularly by his 
sight into the possibilities of the word-association experiment and by 
pioneering application of psycho-analysis to certain cases of deme 
precox. The difference in method and outlook between the two sch 
has only widened with the lapse of time, and in their later developm 
psycho-analysis and analytical psychology have proceeded in alr 
complete independence of each other. We shall therefore not be cz 
upon to investigate the more recent features of Jung’s psychology, s 
as his elaborate doctrine of types, which, however important it may 
timately prove to be, cannot be regarded as in any sense a produc 
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sycho-analysis or a feature of psycho-analytic theory. There is, how- 
yer, one further point in Jung’s psychology which deserves mention 
efore we leave the subject. Jung, unlike Adler, continues to make use of 
xe concept of the Unconscious. He considers, however, that the un- 
onscious is not entirely a personal and individual affair ; over and above 
ye “ personal unconscious,”’ each individual, according to him, shares in 
ye “* collective unconscious,” in which not merely the form but also the 
ontent is determined by heredity. This view implies the old and widely- 
bandoned doctrine of ‘‘ innate’ ideas ; it means that our hereditary 
quipment is not confined to general tendencies, predispositions and 
apacities, but that ideas themselves are to some extent transmitted. If we 
guld accept this doctrine, it would of course clear up the otherwise 
ifficult problem as to why certain notions so constantly figure in the 
nconscious and why symbols nearly always bear the same meaning. 
reud himself has been so struck with the frequency and similarity of 
srtain “‘ primal phantasies ” (such phantasies for instance as castration 
r the overhearing of sexual intercourse between the parents) that he too 
inclined to consider that they cannot be entirely accounted for in 
rms of the individual’s own experience. Many other psycho-analysts 
owever still hope to explain the uniformities in question on the ground 
lat, OWing to the similar conditions of life and the similar operation of 
1¢ fundamental instincts, all human beings have necessarily many of 
leit deeper interests, hopes and fears in common. 


ondensation and Displacement 


We said just now that it is generally agreed that functional symbols 
ally occur. We might have gone further and asserted that the same 
bolic material may serve at one and the same time in a functional and 
a material sense. That such a double significance of a single conscious 
m is possible, is due to an interesting tendency of the mind, the far- 
aching importance of which Freud was the first to realise. Given, as 
often happens, the simultaneous arousal of two desires or inten- 
ns, seeking different expressions, the mind most easily deals with the 
ation by way of a compromise, in which both elements are to some 
tent represented. Examples of this from everyday life are to be found 
the “‘ portmanteau-word,” the pun and the double entendre. This last 
Ows indeed some superficial resemblance to (cryptophoric) sym- 
lism, inasmuch as one meaning is, as it were, paraded for the sake of 
pectability, while the emotion is derived from a partly hidden signi- 
ce of a less presentable kind. Many symbols, however, together with 
y neurotic symptoms, may have two (or more) meanings, which are 
th (or all) unconscious. Indeed, resort to compromise of this kind 
pears to be one of the striking characteristics of the Unconscious. The 
cess of compromise is called in the technical literature Condensation, 
en the fusion is primarily one of ideas ; Over-determination, when it is a 
estion rather of simultaneous “ drives ”’ or wishes. 

‘The ideas or wishes in question may, it appears, have almost any rela- 
mM to one another. They may be quite independent and unconnected 
ept for chance coincidence, or else (and perhaps most usually and 


367 


significantly) there may beacertainrelation of oppositeness or incompa' 
bility between them. Indeed one of the most remarkable revelations 
psycho-analysis concerns the frequency with which people harbo 
simultaneous but irreconcilable wishes, wishes which are in many cas 
in the nature, not only of logical contradictories, but of contraries, 
when a person wishes to do and not to do a thing, or wishes to do a thi 
and at the same time to do its opposite. When two wishes of a direc! 
contrary kind are simultaneously operative, the attitude of the pers 
concerned is said to be ambivalent. The most important kind of amt 
valence is that which occurs when a person at the same time both lov 
and hates another person—an attitude which is surprisingly frequent 
between near relatives, and indeed between all people whom the c 
cumstances of life bring into intimate and influential relationship w: 
one another. 

The scope of this Article does not admit of extensive illustrative a 
terial, which—in psycho-analysis even more perhaps than elsewhere 
necessarily demands much space. For such material the reader must 
referred to the text-books, special treatises and journals devoted to 1 
subject. Nevertheless, since the full significance of over-determination 4 
ambivalence are particularly difficult to realise without some illustrati 
and since such realisation is essential to a proper understanding of me 
of the most essential features of psycho-analytic theory, we may pai 
here to consider two brief examples—one from the domain of wit, 1 
other from that of dream life. 

First the case of wit. Let us take the story of the Englishman vw 
offended against the law of Jése majesté in Berlin in the days before - 
Great War. This Englishman held strong and unfavourable views ab 
the Kaiser, and did not fear to express them to a companion even in| 
street. One day he was overheard by a policeman to make an emphé 
statement beginning with the words “This damned fool of an empe 
... The policeman quickly arrested him, and informed him of | 
nature of his crime. But the Englishman, with remarkable presence 
mind, attempted a bold method of escape. ‘“‘ My dear man,” he sé 
“surely you don’t suppose I was talking of the German emperor 
wouldn’t dream of talking like that about the German emperor. I h 
the greatest admiration .. .” But the policeman was not to be so ea! 
put off. “‘ Come, come,”’ he said, “‘ that’s no use at all. I know very v 
whom you meant. There’s only one damned fool of an emperor and th: 
ours |”? Here the policeman manifests an ambivalent attitude, both 
wards the emperor and the foreigner. He admits with the Englishn 
that the Kaiser is indeed a fool; but at the same time he protects 
latter from the disrespect of an outsider (in much the same way as a n 
will defend his family honour before a stranger, though he may live 
private enmity with all members of this family). Contempt and resf 
are, therefore, both neatly gratified by means of the same formula. He 
the satisfaction of doing his duty by arresting an impertinent foreign 
but, by identifying himself with the latter’s point of view (and thus 
some extent sympathising with him), he makes a sly dig at his own : 
perial master (doubtless glad enough of an opportunity of expressin; 
last an opinion which he himself had long held, but never dared to u 
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at any rate in the course of his official duties). The over-determination 
this case is the essential element of the wit. Similar over-determinations, 
it more complex in structure, at a deeper level, and with direr con- 
quences, would seem to be at work in all cases of neurotic illness. 
sentially the same, but on a still grander and more tragic scale (though 
ain not without an element of the ridiculous), are the psychological 
echanisms that underlie many of the cherished religiou$, political and 
cial beliefs and institutions of the human race. 

To turn now to the dream example. To analyse a dream of any length 
‘complexity would require many pages. Here we will take therefore 
very short and simple dream, but one which is well suited to our pre- 
nt purpose, inasmuch as it reveals itself as highly over-determined. A 
male patient undergoing psycho-analytic treatment dreamt that : “* The 
ner had come to tune the piano. He was engaged in taking out a number 
seeds from the inside of the piano.” Short as it was, the analysis of this 
eam occupied a whole hour’s session, and revealed very clearly the 
lowing symbolisations and over-determinations. The dreamer herself 
represented by the piano, a choice of symbol that is partly determined 
the circumstance that she was a proficient amateur musician (though 
rt own instrument was the violin) and partly by the fact that she was 
ffering from serious worry and overwork at the time of the dream, and 
at she had herself, the day before, expressed her longing ‘‘ to go piano 
ra bit,” 7.e. to take life more easily. This desire “‘ to go piano ” (repre- 
nted symbolically by actually being a piano) is the first and most super- 
ial wish-fulfilment of the dream. The tuner is a symbol of the analyst 
one indeed that is apt enough, for there is an obvious analogy between 
e relation of a tuner to a piano and that of an analyst to his patient. The 
m therefore contains a reference (as so many dreams do) to the 
ytic situation itself. But why is the tuner (analyst) removing seeds 
m the piano (patient) ? With this question we come to the sexual 
ments which are so seldom lacking in dreams, for seed, here as else- 
ere, refers to the biological processes of reproduction. But the as- 
jations made it evident that there were three distinct meanings within 
s general sphere. In the first place seeds refer to certain sexual desires, 
ich, as the analysis was making her realise, she had all-unknowingly 
oured in her mind. The analysis, she hoped, would rid her of these, 
it seemed to her, evil and unseemly desires. Hence the analyst was 
bolically removing them. This is the second wish-fulfilment. It will 
observed that it is one that fits in pretty well with the interpretations 
t have been stressed by Jung and his school, for the “ seeds ”? may 
some justice be regarded as a symbol of the libido itself (though, it 
e, in a narrower and more definitely erotic sense). But there are two 
ther wish-fulfilments of a cruder and more instinctive kind. The word 
eed *” can be metaphorically used for “‘ offspring,” and the third mean- 
of the dream is that the analyst is acting as the patient’s accoucheur 
e birth of a child. Lest the reader be astonished and disgusted, let 
remember that Socrates, who with his motto “‘ Know thyself ”’ ap- 
S to have been in some ways very definitely a forerunner of Freud, 
ned his own spiritual labours to those of a midwife, who helped women 
he birth of children in much the same way as he himself helped men 
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to the birth of self-understanding. Fourthly, and finally, the dream : 
presents the opposite of taking out, 7.e. putting in; in other words, 1 
analyst is thought of as putting his seed into the patient. Here the reac 
who is untrained in psycho-analysis is likely to remain incredulous. E 
before he definitely rejects this interpretation as both unpleasant and ¢ 
surd, we would mention three sources from which evidence from analc 
is forthcoming to support it. In the first place the condensation of 1 
ideas of coitus and birth is one that is found to be of very frequent occ 
rence in psycho-analysis. It is as if the unconscious tended to identify 1 
two processes as marking the two most interesting points, the beginni 
and the end, of the cycle of gestation, bridging over, as it were, the m: 
months that intervene. Secondly, as regards representation by opposi 
(in this case the symbolisation of “‘ putting in” by “ taking out ”’), 
must remember that this process is by no means confined to drea 
(where it is frequently found), but is familiar to us through that conscic 
expression of humour and hostility that we term irony. Thirdly, as rega: 
the rdle of the tuner (analyst), this is the place for referring to what 
found to be a constant feature in psycho-analysis, namely that the pers 
of the analyst becomes invested with a very high degree of feeling, b 
of love and of hate—emotions that are derived from the psycholog! 
relationships in which the patient has stood to persons of importance 
his earlier environment (parents, nurses, teachers, etc., but especially 
first named), and which in the course of the analysis are temporai 
transferred to the analyst himself; whence the technical name for t 
process, which is called Transference. 

To sum up the features of this dream which here especially cone 
us.—The dream reveals itself as highly over-determined, inasmuch a 
gives expression to four distinguishable wishes : (1) to get rid of wo 
and overwork (“ go piano ’’), (2) to get rid of disturbing sexual desis 
(3) to give birth to a child with the help of the analyst, (4) to have sex 
intercourse with the analyst (i.e. to receive a child from him). It may 
noted that the second wish is incompatible with, and may even be 
garded as the opposite of, the third and fourth. 

With these examples in mind, let us return now to our general c 
sideration of the principal concepts of psycho-analysis. The phenome 
of Transference, to which we referred just now as a factor entering 1 
the interpretation of our dream example, is by general consent a mai 
of the greatest importance in the therapeutic aspects of analysis. It occ 
without exception in every case where the analytical process succeeds 
getting far enough to overcome the resistances in the initial stages ; 
it is essential to ultimate therapeutic success. It is as though, in the cov 
of the analysis, there took place a living over again of emotional attitu 
towards the most significant persons in the patient’s past life—thor 
this reliving is now done in relation to the analyst himself, who appé¢ 
to take on the characteristics of these earlier persons. The emotions c 
cerned are those of fear and hate, as well as of respect and love—he 
the attitude of the patient towards the analyst is apt to-be highly ambi 
lent. The reliving of these emotional attitudes is however itself, for 
most part, an unconscious process—and one of the most difficult te 
of the analysis is the conversion of this tendency to repetition into 
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nsightful remembering, so that the origins of the attitude of the patient 
o his analyst are recognised for what they are. In fact the transference 
an to some extent be regarded as a new and artificial neurosis, which, in 
ts turn, is analysed ; and with the successful completion of this part of 
he work, the analysis itself draws to an end. It is the difficulty of inducing 
ransference in patients suffering from genuine insanity that appears to be 
he chief obstacle to the therapeutic application of psycho-analysis to such 
ases. 

Transference, which thus plays such an important part in the practice 
f psycho-analysis, can in theory be regarded as only a particular example 
f a wider process—that of Displacement, which can be defined as the 
guite general) transference of an emotional attitude from one idea to 
nother. The occurrence of some such process has long been acknow- 
edged by psychology, and indeed the process is an easy one to recognise 
yithout any special training (as when we are put into a bad temper by 
omeone who has not acted according to our wishes, and thereafter for 
time tend to behave in a curt or irritable way to all who approach us, 
owever innocent and inoffensive in themselves). Fundamentally it would 
eem to be the emotional equivalent to the law of association in the sphere 
f cognition, and indeed it is, to some extent, in its actual working, de- 
endent on this law; for displacement takes place, not in haphazard 
ashion (though in certain cases, as in the simple instance just noted, it 
aay be very diffused) but, like symbol-formation, according to certain 
efinite relations, which can usually—though not always quite easily— 
e detected. According to psycho-analytic theory, displacement is a 
1echanism of enormous importance for the development of mind ; and 
deed many of the most valuable contributions of psycho-analysis to the 
dy of mental growth consist in the discovery of the precise nature of 
€ individual displacements that most frequently occur. It would seem 

t man is born with a limited number of hereditarily determined re- 
tion patterns (themselves of varying degrees of complexity and deter- 
inateness) and that, thereafter, as. he develops, these reaction patterns 
come complicated by the facts: (a) that any given reaction can be 
oked by an ever-increasing variety of stimuli, and (d) that it can itself 
gether with its emotional accompaniment) undergo important modi- 
tions, so that at first sight the whole reactive process may eventually 
pear to have little in common with its original and primitive form. This 
neral view is held by the great majority of present-day psychologists, 
cluding even the school which represents the opposite extreme to that 
psycho-analysis. Behaviourism (which may be said to occupy that 
Sition because it endeavours to ignore consciousness altogether), in its 
dies of the “‘ conditioned reflex,” is concerned with the change in the 
ture of the stimulus. Psycho-analysis (which extends the sphere of the 
scious, by analogy, into that of the unconscious) is concerned with the 
der aspects of the developmental changes, not only those of stimulus, 
t those of emotion and response. It is not therefore in the general 
Ctrine of displacement, but rather in its particular contributions 
the doctrine, that psycho-analysis is distinguished from other 


ools of psychology (though the term itself is still peculiar to 
cho-analysis). 
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In the course of development there are formed certain displaceme 
of especial social and cultural value. Indeed, if psycho-analytic theory 
right, civilisation is possible only through displacements of this sort, 
a result of which the myriad activities of civilised societies gradually evo 
out of the relatively simple and primitive innate tendencies of man. Si 
displacements have received the special name of Sublimation, a techni 
term that, unlike ‘‘ displacement,”’ has found its way into general psyc! 
logical literature, and indeed to some extent into common speech. 
considerable portion of our third section will be devoted to indicating 
chief forms of sublimation, as at present discovered by psycho-analy 
since this constitutes one of the most assured and at the same time ¢ 
of the most interesting parts of psycho-analytic theory. 

Other displacements however seem to be pathological in nature, an 
is these that find expression in the various symptoms that are characteris 
of nervous disease. Psychologically a neurotic symptom and a sublir 
tion have much in.common, since both represent a deflection of energ 
the most obvious difference being that of the relative value for cult 
achievement and individual happiness—a difference that is social 
ethical rather than psychological. But closer inspection reveals a psyc! 
logical difference also. The neurotic symptom appears always to be. 
outcome of mental conflict, and itself is in the nature of a comprom 
between the opposing forces engaged in the conflict; like most cc 
promises, moreover, it gives lasting satisfaction to neither party c 
cerned. It seems to result from an attempt at repression, but an atier 
that is only very partially successful (the repressed tendencies hav 
found a circuitous channel of escape ; a channel that often stands in so 
symbolic relation to the one that was originally sought). The relative 
fluence of the repressing and the repressed forces varies from one k 
of symptom to another, and this variation is to some extent a char 
teristic of the various forms of nervous disease that are clinically dist 
guished. Thus in hysteria (whether the symptoms are chiefly mental. 
in so-called “‘ anxiety hysteria,” or chiefly physical or sensory, as in “c 
version hysteria ’’), analysis of the symptoms reveals for the most f 
a distorted expression of a repressed wish ; while in “ obsessional n 
rosis ” (in which the patient is plagued by compulsive thoughts or actic 
the symptom seems rather to be in the nature of an over-compensat 
against the inhibited desire, and thus chiefly gives expression to the 
pressing forces of the mind. Symptoms of this latter kind belong to 
class of so-called Reaction-formations. The existence of such reacti 
formations—often, but not always, of an obviously neurotic kind— 
frequently be recognised in ordinary life. One thinks naturally of two v 
common types : the shy young person who, in order to overcome 
timidity and sense of inferiority, becomes somewhat curt, loud, rude 
blustering in his behaviour ; and the prudish “ old maid ”’ who is so ¢ 
stantly on the defensive against her own repressed sexuality, that 
scents sex everywhere, and consequently reacts with shame, disgust 
disapproval, when confronted with words or acts that seem to otk 
perfectly innocent and harmless. 

The element of conflict and repression is much less in evidence in 
case of sublimations. It would seem here as though the viability of 
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hannel depended on conditions that are much more stable than those in 
eurosis. There is an appearance of smoothness, relative effortlessness 
nd lack of friction, that contrasts strikingly with the impression of 
ruggle and waste of energy that one receives from the study of neurotic 
ymptoms. It is as though the sublimated channel were a really adequate 
abstitute for the original and cruder one, and were capable of providing 
gratification which, though different in quality (and often less in in- 
snsity) than that of the corresponding primitive impulse, is no less satis- 
wctory ; the ardour with which people give themselves over to the pursuit 
f true sublimations being often but little inferior to that which accom- 
gnies pleasure of a more sensual kind. Psycho-analytic theory has not as 
et definitely committed itself as to how far repressions are necessary for 
1e production of sublimation. On the whole the evidence points pretty 
rongly towards the necessity of some kind of inhibition of a more primi~ 
ye satisfaction as a condition of sublimation. But the inhibitions them- 
Ives are relatively deep-seated and efficient, and (since they do not 
wterfere greatly with the quantity, and impose restrictions only on the 
wms of satisfaction), they seem to meet with comparatively little opposi- 
on, the instinctive energies flowing easily and naturally into the new 
ibstitutive channels. 

From what has been said, it will be clear that the goal of development 
» which psycho-analytic theory points is that of sublimation—a goal 
hich signifies at once mental health for the individual and cultural pro- 
ress for society. Psycho-analysis has made us realise, however, that the 
shievement of sublimation is not an easy task, but is on the contrary an 
ad which can only be attained by slow and gradual steps. Neurosis comes 
out largely through a sort of moral impatience on the part of the in- 
vidual and society. To achieve the maximum of sublimation we shall 
d it necessary to be more tolerant to the demands of instinct than has 
therto been the case. Sublimation itself is an unconscious process which 
outside the sphere of voluntary control. All we can do is to provide the 
eans for its occurrence, remembering meanwhile the inevitable gradual- 
of the whole process. This is one of the great lessons of psycho- 
ysis, both to the educator and to the social reformer. It is a theme to 
ich we shall return in our concluding section. 


III 


THE DEVELOPMENT OF MIND 


eral Theory of Development 


The psycho-analytic theories of mental development are inextricably 
und up with the psycho-analytic theory of sex ; it is therefore necessary 
us to consider together these two aspects of our subject. The psycho- 
ytic conception of sex is a somewhat unusually wide one, and includes 
ood many processes that are at best only indirectly connected with the 
cess of reproduction. The terms ‘* Libido ” and ‘‘ Sex,” as used by 
ud, are in fact used somewhat similarly to the ‘“‘ Love ” of Christian 
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tradition or the Platonic “‘ Eros,” though the psycho-analytic views as 
the nature and development of “‘ Sex ” are far more detailed and preci: 
According to these views, normal adult sexuality results from an int 
gration of a number of what were originally more or less independe 
impulses—technically termed Component Instincts. Perhaps there w 
originally a vague erotic quality—the earliest precursor of the sext 
instinct—attaching to all sensations coming from the surface and from t 
interior of the body, but from birth onwards there are certain spec 
zones, regions or organs which are specially endowed with this qualit 
and to each of which there may be said to correspond a particular cor 
ponent instinct—an instinct, that is, which urges the individual to se 
the gratification obtainable by appropriate stimulation of that zone 

organ. Other component instincts are more loosely connected with an 
tomical regions and are classifiable only on the basis of the peculi 
activities or feelings connected with them. No psycho-analyst has as j 
attempted a complete enumeration or classification of the compone 
instincts. Among the most important are the following :—(1) those co 
nected with the mouth (the so-called “‘ oral”? component instincts). 4 
observation of any very young baby will show, these are of especial ir 
portance in the first few months of post-natal existence ; a period whic 
for this reason, is often called the oral stage ; (2) those connected with t 
opposite end of the alimentary canal, 7.e. anus and rectum (the “‘ anal 
component instincts) ; these are particularly important in the next sta 
of development, and it is in regard to them that some of the most sens 
tional psycho-analytic discoveries have been made ; (3) those connect 
with the organs and processes of micturition (the “‘ urethral’? component 
(4) those connected with the genital organs proper ; (5) those connect 
with the activities of vision, which are divided into two main groups—t 
active or “‘ scoptophilic,’”? and the passive or ‘“‘ exhibitionistic”’ 5 | 
those connected with the infliction or endurance of pain—again divid 
into an active or “ sadistic”? group, and a passive or “ masochistic 
group.” In addition to these, there are certain other components, such 
those connected with the muscles and the skin, the sense of smell, t 
auditory sense, which have as yet been insufficiently studied by psych 
analysts and about which in all probability a good deal still remains to 

learnt. 

In the course of normal development, these various component i 
stincts become co-ordinated and organised under the leadership of t 
genital components, so that they ultimately come to serve, at least i 
directly, the purposes of reproduction. Analysis of normal sexual t 
haviour can indeed easily reveal the presence of some at least of the 
components. Thus the erotic excitations connected with seeing and bei 
seen are among the most familiar of the initial stages of the whole sex 
cycle. They play a prominent and essential part in courtship in man 


‘Freud’s Three Contributions to the Theory of Sex (1916) is, in its la 
editions, still the most complete and systematic account. 


2 So named after the Marquis de Sade (1740-1814) and Sacher Masc 
(1836-1895), well-known individuals whose sexual life was strongly influenc 
by the component instincts in question. 
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ell as in many other of the higher animals, for, wherever vision is the 
10st important distance receptor, the first intimation of the presence of a 
ossible mate must be conveyed through the eye. Reference to the kiss is 
ifficient to recall the general importance which the oral components 
stain in ordinary sexual life. A certain amount of aggressiveness in the 
ormal male attitude gives evidence of the réle of sadism, while female 
assivity entails a certain element of masochism. Skin and muscle erotism 
re likewise normally involved to some extent. Perhaps the anal and 
rethral elements are the only ones to play no obvious part in normal 
xual life ; and this fact is bound up with two important further aspects 
f psycho-analytic theory, to which we now pass. 

In the first place the process of organisation of the component instincts, 
) which we have just been referring, goes on simultaneously with the 
rocess of displacement and sublimation with which we dealt in the last 
sction. In virtue of sublimation, each component instinct, in the course 
f its development, transfers a certain amount of its energy to non- 
xual goals, and upon this process of displacement a good deal both of 
ycial culture and of individual character depénds. It seems probable 
iat, on the whole, the component instincts which can least easily find an 
Jequate place in adult sexuality undergo the most extensive and varied 
rms of sublimation and displacement ; this is strongly suggested, at any 
ite, in the case of the anal components, which—as we shall see—while 
ntributing little to normal adult sexuality itself, exercise a most wide- 
read and ramifying influence elsewhere. 

In the second place, coincident with the development of the component 
istincts with regard to integration, there is development with regard to 
ject. It has become customary to distinguish three main stages of this 
tter aspect of development. In the first or auto-erotic stage, each in- 
inct seeks its own satisfaction, more or less as an end in itself. The ero- 
m of the very young child must be conceived as being exclusively of this 
e, but some degree of auto-erotic activity remains throughout life. 
ting sweets, smoking, onanism and scratching of the skin are adolescent 
adult forms of auto-erotism which will naturally occur to the reader. 
ther activities, such as dancing or gymnastics, which are to some extent 
on another plane, contain important auto-erotic elements (in this case 
iefly of the muscular components), while the anal components, in so 
as they are not displaced, tend to remain permanently auto-erotic in 
aracter. 

The second stage is that of narcissism. Here there is organisation and 
ection of love towards a definite object. This object, however, is the 
(hence the name, which is of course taken from the mythical figure of 
cissus). The doctrine of narcissism has considerably complicated 
ycho-analytic theory, inasmuch as it has destroyed the simple outlines 
the dualistic division of human tendencies into those of self and sex 
ce much that a facile a priori explanation would ascribe to the ego is 
W seen to contain a libidinal element—a love of self that is in many 
ys comparable to the love of another individual). Nevertheless the 
cept has amply justified itself by the additional insight it has afforded 
© mental development, the psychology of individual differences and 
hature of mental disease. We shall return to the subject a little later. 
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Here, however, we may perhaps remark in passing that narcissism, | 
auto-erotism, is never entirely outgrown ; some degree of narcissism 
on the contrary, beyond all doubt, normal and essential. Further to m 
clear the difference between auto-erotism and narcissism, we may | 
the case of a conflict between the two that is of frequent occurrence at 
present day. When a woman refrains from indulging in some favou 
but fattening dish lest she should endanger the slim silhouette tha 
nowadays so fashionable, a narcissistic impulse (the love of her 
as possessing the desired-for slimmess) triumphs over an at 
erotic impulse (which prompts her to enjoy the pleasures of 
table). j 

The third stage is that of allo-erotism, or “‘ object-love,” in wk 
libido is directed outside itself to some external thing or person. 
earliest manifestations are probably directed to the mother, as soon as 
child begins to realise her existence as an external person on whom 
satisfaction intimately depends; its fullest development is perk 
reached in the process of “‘ falling in love” which is characteristx 
adolescence and early adult life. 


Development of the Component Instincts 


Neglecting these distinctions for a while, let us return to a considera 
of the development of the component instincts. On the strictly sexual 
they can be studied in relative purity in those adults who exhibit 
so-called perversions of the sexual instinct. These perversions are co; 
tions in which the hegemony of the genital components has to a gre 
or lesser extent been replaced by a dominance of one of the o 
component instincts. Thus the so-called “ voyeur” obtains his ¢ 
sexual satisfaction by looking (so that what is merely preliminary ° 
others becomes an end with him), the exhibitionist by being lookec 
the sadist by inflicting pain on his love-object, the masochist by endu 
pain himself. Freud considers that the young child exhibits the germ 
all the possible perversions, since there is as yet no genital hegemony 
indeed little or no libidinal organisation of any kind. That is wha 
meant when he called the child a ‘‘ polymorphous pervert.” Thc 
the term may be alarming, the concept is of real utility in affor 
insight into the essential continuity of the development of hu 
sexuality. 

Let us now consider some of the individual component instincts, | 
special reference to the displacements and sublimations that occur dv 
their development. The oral stage (7.e., as already explained, the stag 
which the component instinct connected with the mouth is the 1 
prominent) has left a deep mark on primitive human culture, a1 
which is to be found even at the present day in such apparently diy 
phenomena as the central rites of religion and the stories of the nur: 
Eating is the most primitive manifestation at once of love and hate. 
to incorporate by eating is the closest form of communion and lo 
proximity that is physically possible ; and since the incorporated o| 
is destroyed, it can also be a manifestation of hate (as witness the 
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at tearing with the teeth is the most natural expression of hostility in 
ny animals). Hence the oral stage—especially in so far as it relates to 
ing rather than to sucking—is exquisitely ambivalent. The rituals of 
emism, which constitute perhaps the earliest beginnings of religion, 
splay this ambivalence very clearly. A primitive totemic tribe (or more 
jctly a certain section of the tribe) venerates a certain species of 
imal which it regards at once as a brother and an ancestor. As a rule the 
smbers of this tribe refrain from eating this animal, but occasionally it 
eaten as a sort of ceremony ; and this ceremony is, both psychologically 
d culturally, directly continuous with the theophagic communion 
vices which distinguish so many of the world’s religions, ! and which in 
ny cases Clearly indicate both love and hate towards the god, who must 
killed before he can be eaten. The god, as ancestor and father, some- 
nes retaliates by eating his children (as witness Cronos and Moloch), 
d when we come to the ancient stories that are still in use in the nursery 
ubtless appropriately enough, if there is any truth in the doctrine of 
capitulation—a doctrine to which psycho-analysis has given valuable 
pport upon the psychological side), we find that they are full of inci- 
nts of devouring by animals, ogres, witches or giants. 

Scarcely less interesting, though perhaps less well established, is the 
juence of oral erotism on individual character. According to the evi- 
nce at present available, there would appear to be two fairly well- 
ked types of oral character. These types seem to depend upon 
ether the history of the individual in the early oral phase of life has 
en marked by contentment and confidence (that food will be forth- 
ming when required) or by discontent and anxiety. The former leads 
a care-free, happy optimism. Like Mr. Micawber, individuals of this 
e always expect something to “‘ turn up,” and can thus look forward 
efully to the future, even when there is a shortage of good things in the 
sent. They tend to be sociable, uncritical, and open to new ideas. 
sons of the second type are apt to be hurried, impatient and pessi- 
tic. They may be always asking, begging or demanding ; or else—in 
er to guard against the threat of insufficiency—they may seek a career 
t offers safety (e.g. through provision of a pension) rather than ad- 
tages or prospects. In some instances they may unconsciously seek to 
enge themselves for oral disappointments they have themselves en- 
d, as in one remarkable case where a man of this type would invite his 
nds to dinner, and then absent himself from home, so that his guests 
turned hungry away. In other cases hostility may express itself 
ely through speech, which has here become a displacement of the 
re primitive tendency to bite—a displacement, the nature of which is 
icated by such common phrases as “incisive argument,” “ biting 
sm” and “‘ mordant wit.’ 

he character qualities connected with anal erotism (i.e. the erotism of 
component instinct connected with the process of defecation) are 
umerous and varied that they can best be stated in tabular form as 
WSs -— 


Cf. Freud: Totem and Taboo (1919). See also the Article on The Beginnings 
‘orals and Culture. 
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Displacements and Sublimations 


Reaction-Formations 


f 1. Postponement 28. Tidiness 
| 2. Defiance 29. Organisation 
3. Obstinacy d 30. Pedantry 
een Gen 4. Miserliness Drcerlingss ti Clear thinkin; 
5. Love of posses- 32. Thoroughnes: 
sions | 33. Punctuality 
6. Desire to collect 
7. Dislike of waste (34. Washing 
35. Cleaning 
( &. Concentration 36. Preventing 
(especially after accumulation 
postponement) Cleanliness 4 37. Fear of conta 
9. Generosity nation (e.g. of: 
10. Extravagance or ‘“‘ Nature ” 
Ir. Contamination 38. ‘* Purity ”’ 
Production { 12. Untidiness (39. Reality 
13. Noise (music) 
14. Leaving mark | 40. Strong will | 
15. Destruction pee AUS 1 sisting tem] 
16. Speech oo tion) 
17. Writing . 41. Asceticism 
18. Painting 
; : 19. Moulding 
Manipulation Bosuteoking 
21. Chemistry 
22. Photography 
23. Building 
(24. Engineering 
25. Child 
Products {26 Money 
27. Papers 


Those qualities which represent direct displacements of original posi 


desires are placed in the left hand column, those which correspond rat 

to “‘ reaction-formations ”’ against these desires, on the right. Hence tl 
fin the right hand column often represent opposite characteristic: 
certain of those on the left. 

The displacements of the original desires (left hand column) permi 
being classified under four main heads :— 

(1) Those connected with retention of the feeces—an act whicl 
undertaken in the first place (a) in order to increase the eventual pleas 
of the excretory act, (b) as one of the ways in which a very young ¢ 
can show defiance of his nurse or mother. This process soon beco; 
associated with the idea of value attaching to the excreta (“‘ product 
and hence, by displacement, gives rise to the desire to hoard and ac 
mulate objects of worth. 

(2) Those connected with the pleasure attaching to the excretory 
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tself. These are of course, in certain respects, necessarily opposite in 
haracter to those of the previous group. Thus the desire to hoard or 
etain is contrasted with the desire to give (when associated with love) or 
yith the desire to contaminate (when associated with hate—though of 
ourse ambivalence is frequent here). 

(3) Those connected with the desire to manipulate the excreta when 
roduced. 

(4) Those corresponding to the simple interest in the excreta as valu- 
ble material. 

If originally the act of excretion is a matter of pleasure and pride, and 
le excreta themselves objects of value and delight, under the influence 
f parents or nurses this attitude soon changes to one in which excretory 
sts are regarded as dirty or indecent, acts which must be sternly con- 
olled and regulated. In this way arise the chief reaction-formations, 
hich for the most part explain themselves. 

A few brief remarks may be added concerning one or two of the in- 
ividual items of our list. 

Nos. I and 8 may be found together and manifest themselves alter- 
ately in an important type of anal character. The two traits together 
present a displacement of the combined tendency, first to retain, and 
ien to produce in large quantities. Such persons will, for instance, delay 
action ” (note the word) in important matters until the last possible 
ioment, and may then become feverishly energetic and perform pro- 
gies of work in a short time ; or else they may refuse, for instance, to 
swer Correspondence or pay their bills, until there is a great accumula- 
on of arrears, to which they will then, however, devote themselves with 
Ice attention. Nos. 4, 5, 6, and 7 are, of course, usually found in com- 
nation with No. 26, which last is perhaps culturally the most important 
blimation of anal erotism. Indeed there can be little doubt that a great 
of the economic basis of our present civilisation is supplied by this 
of displacement. Nos. 14 and 15 represent tendencies the strength 
which can be gauged by the difficulty encountered by the recent move- 
nt to preserve our parks and countryside from dirt and litter. The 
mnection of these tendencies with anal erotism should be clear to any- 
€ who will take the trouble to study the inscriptions to be found in 
ost any public lavatory. No. 25, which may at first seem strange, is 
€ to the infantile theory of anal birth, a theory which is very natural in 
w of the child’s ignorance concerning the functions, or even the pre- 
ce, of the vagina. : 
he known effects of urethral erotism, 7.e. the erotism connected with 
passing of urine, are far less varied and extensive. There is a certain 
ount of evidence to show that a highly developed interest in this pro- 
§ may be connected, at any rate in men, with the character-quality of 
bitiousness. In its gradual displacements, the interest in question may 
d to preoccupation with pipes and water, and thence to plumbing, 
aulic and electrical engineering (the latter owing to the unconscious 


It is very difficult to do justice to the complications of anal erotism in a few 
ds, The student who desires a fuller treatment of the discoveries of psycho- 
ysis in this field should consult the relevant chapter in Ernest Jones’ 
ers on Psycho-Analysis, 3rd edition (1923). 
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equation of fire and water). But water in some form or other usually a 
tains its attraction. Thus of the two cases of unusually marked urethra 
erotism which the present writer has himself had the opportunity o 
studying, one was a sailor, the other a keen swimmer. 

Both sadism and masochism normally retain some importance in th 
actual sexual life ; to some small extent they must be regarded as con 
stituents of normal love. Furthermore, in most people they remain pe 
tentially active throughout life, so that by appropriate stimulation the 
can easily be aroused in an intensity that borders on the “ perverse ” 
witness for instance the almost universal sexual attraction that is exercise 
by tortures and other “ horrors.’’? When such a perversion succeeds i 
escaping from control, it can of course become extremely dangerous, an 
may even manifest itself in ‘‘ lust murders,”’ such as those of “* Jack th 
Ripper.”’ It is frequently allied in a subtle way with anal erotism, and ma 
then give rise to the actual practice of the phantasy of whipping. Ther 
are certain walks of life which would appear to offer good opportunitie 
for the satisfactory sublimation of even high degrees of sadism—such a 
the professions of butcher and of surgeon. A more moderate degree 
sadism can be utilised in many kinds of work ; but there are other pre 
fessions where everything much in excess of the ordinary degree is sociall 
dangerous, however satisfying to the individual himself—such profession 
as those of judge, magistrate, policeman or teacher. And these example 
serve to remind us of certain very important aspects of sadism o 
masochism that have come to light in recent years. 

We have already indicated how the mind possesses the power of arrivin 
at a compromise between the forces of instinct and those of inhibitior 
This compromise is especially characteristic of neurosis, but is found als 
in conditions that would not ordinarily be called neurotic. In the example 
that we have hitherto studied there takes place a condensation or over 
determination which expresses both of two conflicting wishes. A slightl 
different form of compromise is one in which the inhibiting tendencie 
organised within the Super-Ego (cf. p. 359)—powerless to achieve a com 
plete repression of the instinctive desires—permit some satisfaction ¢ 
the instincts on condition that there be endured a certain amount of pat 
or suffering, as though by way of punishment to compensate the pleasure 
Now the sadistic or masochistic impulses are peculiarly suited to ente 
into a compromise of this sort, for they can obtain their satisfaction b 
the very means adopted by the Super-Ego in exacting punishment. Hene 
it is justifiable to speak of a special class of “‘ moral sadism ” and “‘ more 
masochism.” In moral sadism the impulses are directed outwards, ani 
obtain gratification from punishing others who have allowed themselve 
certain forms of forbidden satisfaction. Our legal and punitive system 
and our own social codes are full of instances in which society as a whole 
or certain members of it, gratify at once their sadism and their more 
indignation by punishment (often cruel enough, for most tortures—botl 
of body and of mind—have been justified on moral grounds) of thos 
who have offended against our legal, social or ethical codes. The same wa 
true till fairly recently of our religious and educational systems. Now 
fortunately, civilised humanity has achieved the great step of abolishin 
religious intolerance (though the abolition of political intolerance—i 
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ye ways its modern equivalent—is proving hard to accomplish), while 
.e moral-sadistic features of education are also tending to disappear. In 
oral masochism the impulses demanding pain and punishment are 
ined against the self, and may give rise to all sorts of discomforts, 
jlures, self-deprivations and self-humiliations, the nature and extent of 
hich psycho-analysts have only just begun to realise. The sexual element 
these latter cases is often less easily revealed to superficial investiga- 
on. Nevertheless, it is commonly recognised that there exists a class of 
srsons who “‘ enjoy ” their own sufferings, of which they will not readily 
srmit themselves to be deprived. Such persons represent (within the 
nge of the normal) extreme cases of moral masochism. We may suggest 
deed that there are certain times and certain cultures which have been 
cially favourable to (or perhaps we should say, dominated by) such 
rms of self-punishment, e.g. the Middle Ages with their monkish and 
cetic traditions, and to the modern civilisation of the Slavs. 

The development of the somewhat analogous pair of component in- 
incts known as scoptophilia and exhibitionism presents on the whole 
somewhat simpler picture. A strongly developed scoptophilia may give 
se to a generalised curiosity and love of spying and prying into others’ 
yes or secrets ; on the lower levels of displacement, the sexual back- 
ound is often still discernible, and in the common forms of gossip, to 
hich so many of us are prone, displaced scoptophilic tendencies will 
ten fuse with moral sadism of the kind that we have just been discuss- 
g. In the higher forms of sublimation, scoptophilia would seem to play 
most important rdéle in scientific investigation, though even here some 
ment of sadism may often co-operate. The scientific man “ loves ”’ 
s “ subject,” but nevertheless betrays a certain aggressiveness towards 
as he “‘ wrests ” or “‘ wrings ”’ its secrets from it. 

The exhibitionistic instinct originally relates to the naked body, but 
the course of individual development it inevitably (in civilised races) 
mes displaced, to a greater or lesser extent, on to clothes. Clothes are, 
wever, exquisitely ambivalent, inasmuch as they both cover the body 
d thus subserve the inhibiting tendencies that we call “‘ modesty,” and 
the same time afford a new and highly efficient means of gratifying 
ibitionism on a new level ; as a successful compromise-formation they 
rd an interesting social parallel to many forms of individual neuroses. * 
its simpler manifestations, as still attaching to the naked body, exhibi- 
ism is often reinforced by skin and muscle erotisms, and these three 
bined play a large part both in sport and in. the gymnosophist 
nudist ””) movements of to-day. How strong and fundamental is this 
ire for nakedness, which we have retained in the unconscious from 
childhood, is shown in the fact that one of the most general and typical 
dreams reveals to us ourselves as embarrassingly nude or underclothed 
public. In its more sublimated developments, scoptophilia may lead to 
adoption of professions which involve playing a prominent and public 
€, such as those of the stage, the screen, the bar and the pulpit ; while, 


The present writer has elsewhere endeavoured to trace in detail these 
erto somewhat neglected psychological aspects of dress. See The Psychology 
lothes (1930). 
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in its pathological aspects, it would seem to have a connection (at pre 
sent but little understood) with certain skin diseases. 

Turning lastly to the component instincts connected with the genité 
organs themselves, there seems little limit to the numbers of life’s activi 
ties which receive at least some impetus from displaced genital libido- 
as is shown by the immense number of sexual (especially phallic) symbol 
connected with all kinds of objects and pursuits. 

‘Two of man’s great cultural achievements, however, stand out perhap 
above all others as having derived the necessary energy from this source 
—the making of fire and the discovery and development of agriculture 
We have already referred to the connection of fire and heat with sexuality 
and, as to agriculture, we may remind the reader that the word “ plough 
is used in many languages to denote the sexual act, and that such term 
as “‘ seed,” “‘ fertility,” and ‘‘ barrenness ” are applied indiscriminate 
to vegetation and to human beings. The widespread tendency to accom 
pany agricultural ceremonies with sexual rites and sexual orgies agai 
affords an anthropological corroboration of psycho-analytic findings. T 
mention just two other examples of genital sublimation, another, perhap 
even more fundamental, instance is the use of tools, which are amon 
the commonest of sexual symbols ; while certain prominent philologist 
consider that the development of speech owes much to the deflection a 
sexual energy to this sphere, a contention to which psycho-analysts i 
their turn have brought considerable supporting evidence. 

One further phenomenon connected with the genital instincts must b 
mentioned, because of its widespread influence and great importance 
This is not (as in the other cases we have mentioned) a displacement o 
desire, but a reaction-formation, in the shape of anxiety lest the genit 
organs or their functions be harmed or interfered with. Arising in th 
first place, it would appear, as a fear of talion punishment for sexu: 
thoughts or acts which have come to be regarded as guilty, this anxiet 
exerts a great influence in the unconscious minds of many individual: 
where it constitutes what is usually called the ‘‘ castration complex. 
In its typical form it is a male phenomenon, and attaches primarily to th 
feared loss of the phallus ; but it may also occur in women, in whose cas 
it leads to the belief that the phallus has been lost (and thence to seriou 
feelings of inferiority). Indeed the anatomical differences between th 
sexes often play an important part in the origin of the complex. Norm 
ally, however, the ability to produce a baby seems to be the female psycho 
logical equivalent of the male’s possession of the phallus. This is perhap 
connected with the fact that the castration complex proper (as applyin; 
to the genitals) appears to be only a particular aspect of a general fear o 
loss of the means of satisfaction—a fear which is often connected witl 
a whole series of earlier “‘ traumatic,”’ or shock-producing, situations, i 
which loss of the mother’s womb (at birth), loss of the breast and loss 0 
feeces all play a part. The precise significance of these last. mentiones 
connections is not yet fully understood, but of the existence of the con 
nections there can be no reasonable doubt. Finally we may mention tha 
the castration complex appears to have a good deal to do with the develop 
ment of phallic symbolism, since the use of objects which possess th 
requisite symbolic significance (often rationalised as means of protectiot 
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ainst “‘ ill-luck ”? or the “‘ evil eye *’) affords reassurance against the 
red loss of the valued organ. 


urcissism and the Super-Ego 


Let us now leave the individual component instincts to consider very 
iefly the more eral development, through the stage of narcissism, 
that of allo-erotism. In narcissism, as we have stated, the libido is 
ected to the self rather than to the outer world. Strongly narcissistic 
lividuals can be recognised by their preoccupation with their own 
dies and (at a somewhat more extreme stage) with their own minds. 
very high degree of such narcissistic preoccupation makes the person 
question relatively uninterested in, and independent of, the outer 
rid ; hence prevents the formation of the rapport or transference that 
essential to all psycho-therapy. All forms of insanity imply some degree 
withdrawal from the outer world. Perhaps the strongest impression 
it is received by any person visiting an asylum for the first time is one 
surprise at the very little interest that the patients take in one another. 
ch seems immersed in his own concerns ; there are no groups of two 
three gossiping together, as there would be in a similar collection of 
rmal people. In so far as the environment is taken into account at all, 
tends to be reconstructed from within upon a delusional basis. Such 
tsons have permanently lost their hold upon reality. All of us however 
ye periodical relapses from contact with reality—in an extreme degree 
ring sleep, and in a lesser degree during day-dreams and phantasy. In 
antasy we achieve an imaginary fulfilment of our desires without the 
uble of taking the necessary steps to achieve them in reality ; in Freud’s 
inology, we are thinking according to the “‘ Pleasure Principle ” and 
according to the “* Reality Principle.”? This does not mean, however, 
t phantasy is necessarily useless. On the contrary it is probably 
tial :—(1) as an outlet or “‘ safety valve ’’ for desires that must in- 
bly remain unsatisfied in this imperfect world, (2) as a preliminary 
towards actual achievement, for the fore-pleasures of imagination 
act as a bait destined to lead us to the more toilsome, but more per- 
ently satisfying, enjoyment of reality. It is only when phantasy with- 
ws an unnecessary quantity of energy from our dealings with the outer 
Id, that it can be regarded as pathological ; the diseases of phantasy 
indeed only in the nature of misuse of that all-important faculty that 
possesses for “‘ looking before and after.”’ 
part from abnormal conditions, the nature of narcissism can perhaps 
be realised by drawing certain comparisons. Let us compare first the 
tal states in bodily health and bodily disease. In the latter condition 
rest inevitably becomes more concentrated on the self; an ill man 
es a poor lover. The difference in question is most strikingly illus- 
ed by temporary troubles that appear and disappear very quickly, such 
Othache or sea-sickness. In both states the sensations from our own 
y are so absorbing that they compel the withdrawing of our attention 
from persons and things that were full of interest but a little while 
re. ; 
a second comparison, take the two sexes. Our present society expects 
encourages a greater amount of narcissism in women than in men. 
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appearance that we should regard as foppish and effeminate (note 
implication) in a man. In men’s dress the note of display (for narciss 
in its social aspects, naturally exploits exhibitionism) is sternly suppresse 
Even in the actual love-life itself there is a difference : a woman seeks 
be loved rather than herself to love, but a characteristically allo-ero 
man wants actively to possess himself of the loved object, and is som 
what indifferent as to whether he is loved in return. Of course the diffe 
ences are in any case only relative ones. Men may also find certain su 
stitutes for the personal beauty which is the goal of the narcissistic libi 
in women. Athletic prowess and muscular development may be suck 
substitute (a well-known exponent of physical culture tells his pup 
that they will find their exercises ‘‘ more interesting if performed befe 
a mirror’). Intellectual prowess may also serve as a more subtle ai 
sublimated substitute in both sexes, and this leads us naturally to t 
higher and more complicated developments of narcissism. 

The earlier and more primitive forms of narcissism consist of love 
oneself as one actually is. A larger or smaller amount of libido remains 
this level throughout life. But, in the course of further development, 
certain quantity of the libido originally entering into this form of n: 
cissism undergoes displacement—and this in two main directions. ( 
the one hand there is a displacement from love of self to love of othe 
i.e. a passage from the stage of narcissism to that of allo-erotism. ° 
this we shall return in a moment. On the other hand there is displacems 
from love of oneself as one actually is (the real self) to love of oneself 
one would like to be (the ideal self, Ego Ideal or Super-Ego—the sat 
Super-Ego which, as we saw earlier, plays such an important part int 
moral constitution of man). This displacement of primitive narcissi: 
on to an ideal constitutes one great source of the energy whence ¢ 
(often so fierce and overpowering) morality is derived. Another gr 
source is more complicated in its origin. It comes from an introjecti 
into the self of the earliest external moral forces, 7.e. the moral attituc 
and precepts of parents, nurses and other influential persons from whe 
the child first learns the distinction between right and wrong. By mea 
of this introjection (or internalising) the individual comes in time, as 
were, to carry in himself, as part of his permanent mental equipment, t 
moral standards of his environment. What were originally external sat 
tions have become internal sanctions. Recent studies in child analy 
have shown that the foundations of the Super-Ego are laid at a very ea: 
age (certainly before five), and this to some extent explains the peculia 
archaic and inaccessible character of these foundations—which can 
influenced only with great difficulty by subsequent experience. It 
owing to this inaccessibility that man is, in Freud’s already quot 
words, “‘ far more moral than he has any idea of,”’ and that there are off 
(perhaps always) serious inconsistencies between the, generally m« 
lenient, adaptable and “ reasonable,”’ morality of consciousness and 1 
sterner and more inflexible moral elements in the unconscious—inc¢ 
sistencies that are perhaps particularly striking in present-day individu 
of advanced views whose theories are often far more liberal than th 
practice. 


In women we cheerfully tolerate a degree of preoccupation with note 
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So stern and uncompromising is the Super-Ego that, though it un- 
ubtedly depends to a large extent upon the introjection of the morality 
‘our elders, it would nevertheless seem that there must be further 
tors at work in its formation, especially since there is by no means 
ways an exact correspondence between the severity of the Super-Ego 
d the actual sternness of the parents. This is one of the great problems 
th which psycho-analytic research is grappling at the present moment. 
ir knowledge is not yet advanced enough to state anything with cer- 
nty, but it appears as though at least one important factor lay in the 
soil upon the self of the individual’s own aggressive tendencies. These 
idencies are called up by any frustration of desire, and are at first 
‘ected outwards. We act as though all frustration were due to an inten- 
nal hostility on the part of those about us (much as the savage still 
mks that ill-luck, disease and death are all due to black magic or to 
stile spirits). But, since we both love and fear our elders, this aggres- 
ity due to frustration must be itself inhibited, and thus frustrated ; 
d it would seem that all inhibited aggressivity must either find another 
tlet (through displacement—as when the clerk, who has been angered 
his employer, vents his wrath upon the office-boy), or else be directed 
vards against the self. In very early life alternative external outlets are 
ficult to find ; the aggression therefore returns upon the self and con- 
tutes one of the chief sources of the savage and cruel aspects of the 
per-Ego. 
In so far as this theory is true, we can see how even exceptionally mild 
J indulgent parents may yet be instrumental in forming a stern Super- 
0 in their children, for such parents are peculiarly unsuited as objects 
which to direct a fierce aggression; hence the greater necessity of 
ibiting this aggression and its consequent greater likelihood of turn- 
back upon the self. We can see too that the problem of an over- 
Super-Ego is notnecessarily solved by the mere substitution of kind- 
s for severity in the nursery and in the schoolroom. The problem 
ore difficult than that. Possibly the solution may lie in a com- 
ed method of diminishing frustration (by a more tolerant attitude to- 
ds the “‘ polymorphous perversion ” of the child—an attitude, which 
uld be the nursery equivalent of a greater social leniency towards the 
ality of adult life), combined with the provision—where possible—of 
ble outlets for such aggressivity as is still inevitably aroused. This is 
et little more than speculation, but it is clear that the problem is one 
which the further development of psycho-analysis will soon bring 
ace to face. 
et us now return to more established aspects of psycho-analytic 
try. The nature and function of the Super-Ego, as conceived by 
ysts, cannot be fully understood without a reference to certain further 
epts elaborated by Freud in his book The Ego and the Id, published 
923. Here the mind is divided into three parts, termed the Ego, the 
er Fgo and the Jd. The Ego is that part which is concerned with the 
ption of outer reality and our adjustment to it, while the Id is the 
t reservoir of instinctive energies from which all our desires are 
ately derived, but for which we do not always consciously hold our- 
responsible (hence the term [the ‘“‘it’’|, which indicates that we 
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tend to regard it as something foreign to our selves, as when we say, ‘ 
was carried away by my emotions,” or ‘‘ I was overcome,”’ by them). T 
Ego has a hard task, calling for much strength, skill and diplomacy, in 
much as it has to do its best to satisfy three masters, to wit, outer reali 
our instinctive desires located in the Id, and our moral standards locat 
in the Super-Ego. In mental disorders, the Ego has proved unequal 
this task (though the actual nature of its breakdown varies with the nat 
of the disorder), and the aim of psycho-analytic therapy is to strength 
the position of the Ego. This involves : (1) an uncovering of the Id, 
that the true nature of the (repressed) instinctive desires is revealed, (2 
no less free examination of the nature and demands of the Super-Ego, a 
(3) a breaking down of such neurotic compromise functions as have be 
arrived at between the Super-Ego and the Id. Both Super-Ego and 
have therefore equally to face reality, and to make the sacrifices that n 
be necessary in order that the human energieslocked up in the conflictn 
find a free expression in reality, z.e. in order that our desires may rece 
the maximum of “‘ real ”’ gratification in a way that is in harmony with’ 
claims of rational or enlightened morality. The essential difficulties, 
we are beginning to realise, lie in (2) and (3) rather than in (1). As 
gards (2), it may be safely said that every successful resolution o 
neurosis involves some modification and relaxation of the claims of ° 
Super-Ego, which is often just as unwilling to take account of the realit 
of human nature (7.e. the fundamental and ineradicable nature of the 
stinctive urges), as the Id itself is unwilling to take account of the « 
stacles that the outer world so often puts in the way of our desires. Ab 
all, it must give up certain archaic features of its constitution, such as 
(a) the tendency to punish thoughts with the same severity as actions 
when a person treats himself as though he were actually guilty of 
death of a relative, whose death he may unconsciously have desired, | 
which he has done nothing whatsoever to bring about), (6) the tende: 
to extend the condemnation of a specific desire to all desires remot 
associated therewith (e.g. to condemn all sexuality because the first | 
pressions of infantile-sexuality had an incestuous foundation). But p 
haps the biggest difficulties lie in (3). A neurosis of long standing rep 
sents a peculiarly stable compound of the forces of the Id and of © 
Super-Ego, which is hard to break up because both sides fear to lose 
a resolution of the compromise. To use a social parallel, the satisfact 
which the Super-Ego and the Id derive from the neurotic symptom: 
like that which the Churches and the bootleggers alike find in Prohi 
tion, and which renders both sides equally unwilling to consider obj 
tively the possible benefits of a repeal of this restriction upon liberty 
It is a curious and interesting fact that, so far as psycho-analytic 
vestigation has yet gone in the study of the Super-Ego, it seems to sh 
that our troubles—both individual and social—are due much more 
the excessive, than to the deficient, morality of man. In fact, no sin 
analyst has as yet reported a case in which the Super-Ego of his pati 
seemed dangerously weak. This somewhat paradoxical finding is larg 
due to the fact that an excessive development of the Super-Ego, wv 
consequent extreme efforts at repression, prevents the displaceme 
and sublimations of the libido that accompany “‘ normal ”’ developm¢ 
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e libido therefore remains fixated at a relatively crude and infantile 
+], and in a sense, therefore, really tends to express itself in actions 
t would be regarded as improper or immoral if judged by adult 
idards. A vicious circle is thus set up; repression induces fixation, 
| this in turn gives rise to fresh efforts at repression. The only cure for 
h a condition is a relaxation, and not a tightening, of the moral cen- 
ship. Indeed, many anti-social acts, which might at first seem to in- 
ate an unduly feeble Super-Ego, are clearly traceable upon closer ex- 
ination to the influence of the Super-Ego itself. Among such acts are : 
the “crimes from conscience,’ to which, as psycho-analysis has 
wn, certain persons may be driven, in order that the consequent 
ishment by society may replace and alleviate the intolerable tension of 
mal guilt ; (b) the deeds of hostility and revenge prompted by the 
yitable resentment occasioned by a too deep and constant frustration 
rital instincts ; (c) the direct expressions of libidinous tendencies that 
permitted on condition that they are paid for in terms of suffering ; 
the cruelties that result from a projection on to others (“‘ scapegoats ”’) 
this need for punishment. This last case, as already mentioned in 
ther connection, usually exhibits a strong admixture of sadistic 
ids. It undoubtedly constitutes a source of aggression of a socially 
y disruptive kind, into the amazing strength of which we are only just 
uiring a dim insight. 


ect Love 


eaving this difficult and comparatively recent chapter of psycho- 
ytic theory, let us in conclusion deal briefly with the third stage of 
elopment—that of object love or allo-erotism. Freud has drawn | 

short scheme of the chief means of transition to object love, which 
erhaps worthy of quotation here. According to this scheme there are 
hief ways of acquiging a love object : 


(1. What one is. 


cissistic Type, in which love is 2. What one was. 
ected to: 3. A part of oneself. - 
4. What one would like to be. 
clitic Type, in which love is (5. The mother who nourishes. 
rected to : ‘6. The father who protects. 


e first four cases the transition to object love is via narcissism. The 
*“ anaclitic ” (literally “‘ leaning up against ’’) means that in the first 
e of their existence the outwardly directed elements of the libido 
themselves, as it were, upon the self-preservative instincts and thus 
me directed to the persons who satisfy the latter instincts. 

0. I is the simplest form of object choice. It represents a simple dis- 
ment of primitive self-love (love of the ‘‘ real ” ego) to love of others, 
ding to the principle of similarity. Thus, quite generally, we tend 
ve those who are like ourselves, whether the resemblance be one of 
€ct, character, moral standard, social class, racial type or physical 
cteristics (as when, for instance, as statistics indicate is on the whole 
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the ‘case, tall men marry tall women, and vice versa). One particula 
important aspect of this type of choice is that which leads to homose: 
ality, for a person of one’s own sex is in certain important respects m 
like oneself than is a person of the opposite sex. Connected with thi; 
the fact that a homosexual object-choice is very frequently found 
association with a strong element of narcissism ; heterosexuality see 
to demand on the whole a further general advance of the libido in 
direction of allo-erotism than does homosexuality. 

No. 2 depends upon the fact that the narcissistic libido often und 
goes a fixation at a certain stage of the development of the individ 
concerned, usually the stage at which he (or she) still possessed 
physical charm of youth and beauty. Such an individual then remé 
permanently in love with himself, as he was at the particular age c 
cerned (a fixation which indeed seems sometimes actually to prolong 
youthful appearance of the individual). When fixated narcissism of | 
kind is displaced on to another person, it chooses as object a person 
sembling the lover as he was at the age at which the fixation took pl: 
It may thus give rise to pederasty. But it may also operate in a more sul 
manner, as when a woman sees in a young man just those element: 
‘“‘ boyishness ” which she herself has inevitably lost to some exten 
puberty, when she acquired the special characteristics of her own s 

No. 3 is the special form of narcissistic object love that character 
the love of parents for their children, who may be regarded as con 
tuting (almost literally—especially in the case of the mother) a par 
themselves. It is in virtue of a displacement of this type that a \ 
narcissistic woman may become a loving mother, even though she 1 
have shown herself capable of but little affection towards her husb 
(who is unable to attract the narcissistic libido in this way). Parental k 
however, seems only to be the extreme case of a very general tendenc 
regard everything on which we have lavished toil and care as, in a‘ 
tain sense, an extension of our own personality. The attitude of the 
lector to his treasures, of the inventor to his invention, of the write 
his book will naturally occur to the reader in this connection. Indeed 
labour of an author in producing his work has often been comparec 
that of a mother in giving birth to her child. 

If No. 1 corresponds to the displacement of that portion of the nat 
sistic libido which attaches to the “‘ real ego,”’ No. 4 represents the 
placement of that portion which attaches to the Super-Ego. It is 
element which, beyond all others, accounts for the (as it so often seem 
others) absurd over-estimation of the loved object by the lover, who o 
considers himself all too unworthy as compared with the virtues of 
person on whom his adoration falls (just as his real ego is “ unwortl 
as judged by the standards of the Super-Ego). In its more specific wi 
ings, this type of object love may lead to the choice of an object » 
possesses different or opposite qualities to those of the lover, the le 
person thus representing a ‘“‘ compensation ” for just those qualitie 
which the lover himself is deficient (corresponding to a projected f 
of that compensation for “ organ inferiority? which Adler has emf 
sised in dealing with the individual). This type of love may there 
exhibit opposite characteristics to those of No. I. 
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[Types 5 and 6 are more generally understood outside the ranks of 
‘cho-analysts themselves, and therefore may be dealt with very shortly ; 
, ever since the early days of psycho-analysis, the Oidipus Complex 
occupied the foremost place in all discussions of the subject. It must 
fice here to remind the reader that one of Freud’s most fundamental 
coveries concerned the vastly-important réle of the father and mother 
the earliest objects both of love and hate. The myth of Oidipus, who 
s his father and marries his mother, represents the translation into 
iit terms of the primitive tendencies of the boy child who has realised 
t his father is a rival who prevents his own (the child’s) monopolisa- 
1 of the mother’s time and love. A similar attitude mutatis mutandis 
characteristic of the little girl, though in her case the development is 
aer more complicated, inasmuch as her very first love-object is the 
ther, just as in the case of the boy. Indeed, in the case of both boy and 
, the attitude toward both parents is to some extent an ambivalent 
, though in normal development love goes preponderatingly towards 
parent of the opposite, hate to the parent of the same sex as the child. 
tall possible combinations of love and hate are to be found, from the 
y developed “‘ normal ”’ to the “‘ inverted ”? Gidipus Complex. In this 
er form of the complex, the boy (usually as a means of avoiding the 
erwise inevitable hostility with the father) identifies himself with the 
ther and seeks to love the father in her place, so that she, rather than 
becomes the rival—the girl of course behaving correspondingly. This 
erted Cidipus Complex is another important factor in the production 
1 homosexual object-choice. 
“he original love and hate embodied in the Oidipus Complex under- 
S extensive and important repression and consequent modification 
displacement. Hate is often to a great extent repressed and con- 
ed by love, though it may throughout life influence character through 
ous unrecognised displacements. Love itself undergoes repression 
ugh the very strong taboo of incest, which is one of the most re- 
kable features of human society at all levels of development, and the 
ence of which can be traced in the various exogamic rules and prac- 
which distinguish so many primitive peoples. As a result of this re- 
sion there is brought about a certain dissociation between the sensual 
ents of love upon the one hand and the elements of tenderness, devo- 
and respect upon the other—a dissociation which is of the greatest 
ortance for both social and sexual life (especially in the male sex), but 
€ true nature and causes of which we are still far from having a 
plete knowledge. 
nly second in importance to the child’s attitude towards his parents is 
ttitude towards his brothers and sisters. Here too there is a general 
sal of ambivalent emotions. A younger brother or sister is often at 
looked upon as a rival, though (especially if there be some con- 
able difference in age) quasi-parental feelings of love mav also be 
ndered. These feelings of love are in their turn subject to repres- 
at the hands of an incest taboo which is but little less severe than 
Operative between parents and children. 


full treatment of the theme in all its ramifications has been attempted 
€ present writer in his Psycho-analytic Study of the Family (1921). 
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A great deal, both of individual character and social culture, depe 
upon the gradual displacement of the various loves and hates arou 
within the circle of the family. Here we can only indicate in ba 
enumeration some of the most important forms of this displacement 

A strong parent fixation in persons of either sex may manifest itsel 
an inability to marry or leave home, or a failure to achieve reasonable s 
reliance and independence of character. The actual displacement 
parent-regarding feelings may take place along lines of relationship ( 
from father or mother to brother or sister, uncle or aunt, cousin, € 
age, name, character, general situation, etc., 7.e. any one of these fac 
may act as the mediating association of a displacement. A particul 
important instance of the last mentioned type occurs when a repeti 
of the original CZdipus situation, in which there was an obstacle to 
child’s love, is sought as an essential condition of later loves. In s 
cases, a love without external impediments is unattractive and a pers¢ 
capable of sexual attachments only to, say, engaged or married inc 
duals of the opposite sex. So frequently is this tendency present in s 
degree or other that it seems to form the ground of the very widesp: 
appeal of the “‘ triangular situation ” in literature and the drama. 

In successful ‘‘ normal’? development there takes place a gra 
‘‘ weaning ”’ from the parents and the parental situation, so that ultims 
the individual is free to live and love in ways that have but little refer 
to the original family situation. Entire freedom is, however, in all pr 
bility impossible to achieve, for analysis can nearly always reveal s 
association with the parents, who were the original objects of love, 
and hatred. Thus, in our attitude towards social groups and institut 
the same influences are operative as in the case of our attitude to i 
viduals. The individual’s love for his country is largely tinged b: 
association with his father or mother (‘‘ Motherland” or “‘ Fatherlan 
as is also his love for his native town, his school, his church (“* Mc 
Church’), his University (‘‘ Alma Mater ’’), and even his “ mc 
tongue.”’ The enemies of his country are treated as though they 
would-be ravishers of his mother, while to those who hold positiot 
authority within his own group he displays the same ambivalent « 
tions of love and hate, of veneration and impotent rage, that he once 
towards his father. Politics indeed represent little more than a rel, 
and re-enactment of the infantile attitudes aroused in connection wit! 
C2dipus Complex, and, until this is understood, there is small hoy 
human conduct in this field becoming more rational and more adjust 
reality. 

A few final words on certain further effects of fixation at the Oic 
level must bring this Article to a close. When the fixation on the pa: 
is strong, the child may be unwilling to abandon the exalted idea th 
has formed of the power, knowledge and goodness of the parents 
real parents, when he comes to understand that they also have 
deficiencies and limitations, are very disappointing when compared 
the magnificent beings that he had imagined them to be. This may 
rise to the very widespread ‘‘ foster-child phantasy,” according to V 
the child himself is a changeling, who has lost his true parents and 

1 Cf. Pryns Hopkins: Father or Sons (1927). 
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opted by others, who are inferior to them in wealth, station, character or 
wer ; a phantasy which has found expression throughout the ages in 
he myth of the birth of the hero,”’ in which the young hero, the son of 
ds, princes or nobles, is brought up by animals or peasants. Moses, 
rseus, Romulus, Lohengrin, are a few among the very many legendary 
roes of this type, while Mowgli and Tarzan of the Apes represent cor- 
ponding figures from modern literature. 

But the most general of all methods of dealing with this persistent 
ging for the ideal parent is to project him into the heavens as a deity ; 
gods and goddesses are the omnipotent parents of our infancy, per- 
nently enthroned in their high estate. By this act of projection the 
ilt human being saves himself the painful realisation of the fact that he 
ultimately dependent on his own efforts, and is enabled to retain the 
antile notion—to which we would fain all regress in time of trouble— 
t there is somewhere a watchful and loving parent who is ever solicitous 
our welfare. But the gods can be angry as well as kind, and this aspect 
jeity corresponds to the hostile and (especially in the higher religions) 
he moral aspects of the parents. God, as judge or avenger, fulfils much 
same functions as the Super-Ego, and may be described as the ex- 
nal equivalent of the Super-Ego. The punishments, sacrifices and 
etic practices demanded by God are similar, in their general intent, to 
se demanded by the Super-Ego, and are inspired by much the same 
ing of guilt.’ How strong is this feeling, and the consequent need for 
avenging God, is shown, for instance, by the inability of organised 
ristianity to remain contented with the more purely positive and loving 
rality of its founder. The attitude implied by Christ’s words, “‘ Neither 
I condemn thee,” leaves unsatisfied the ‘ need for punishment,” 
ch is as important a feature of religion as it is of neurosis. Christ’s 
de demands a freedom from guilt and hatred, which only a very few 
t minds here and there have been able to achieve, and the attainment 
hich on a large scale is possible, if at all, only by a general understand- 
of the neurotic and quasi-neurotic elements of guilt, which psycho- 
ysis alone would seem to be in a position to bring about. As long as 
€ is serious fixation at the level of the infantile attitude towards the 
nts, it would seem almost inevitable that there should be, not only 
ndence on the parent substitutes (which merely makes us helpless and 
rogressive), but also hate towards them (which makes us cruel as well). 
t the attitude of humanity towards its gods is deeply ambivalent can 
own by any thoroughgoing analysis of religious belief and ritual, but 
cially by an analysis of sacrifice, which has as its ultimate motive the 
g of the god himself, and is thus a repetition of the prototype of all 
t crimes—parricide. A religious or social attitude based consistently 
ve would seem to be possible only in so far as the hatred, and con- 
ently the guilt, associated with our infantile reactions to the parents, 
been generally outgrown. 


e have finished our survey of psycho-analytic theory. This theory is 
dy so complex and has a bearing on so many fields, that much has 
ssarily been left unsaid, and much has had to be presented in a 
‘Cf. R. Money-Kyrle: The Meaning of Sacrifice (1930). 
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condensed and somewhat dogmatic fashion. But it is to be hoped that } 
have at least made clear the great importance and interest of the subje 
If, in conclusion, it be asked, what is the bearing of psycho-analysis 
human culture as a whole, the answer would seem to be, that it holds c 
the promise of enabling us to become more conscious of ourselves, a 
thus to extend our powers of rational insight and control. The biologi 
value of conscious mind lies in its capacity for delicate discriminati 
and adaptation. The unconscious instincts and reflexes by which ¢ 
lives, like those of other animals, are so largely determined, doubt 
have great value for rough orientation towards our environment. I 
they tend to work on the “ all or none” pattern, and are incapable 
those finer adjustments of means to ends, which, when organised a 
co-ordinated in physical science, have enabled man to win an altogetl 
unique power over Nature. But this power is itself a danger unless i 
accompanied by a corresponding knowledge and control of our o 
selves ; which alone will enable us to use this power for beneficial, rat. 
than for harmful and self-destructive, ends. The psychological and so 
sciences are, it is universally admitted, in a lamentably backward stat 
compared with those other sciences which deal with our physical | 
vironment. In psycho-analysis man would seem to have an instrum 
with which to readjust this balance, and thus to become master in his o 
house, as well as in the outer world. 
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THE BEGINNINGS OF MORALS AND 
CULTURE: AN INTRODUCTION TO 
SOCIAL ANTHROPOLOGY 


By 
R. R. MARETT 


SYNOPSIS 


thropology, the science of Man, divides into Physical and Cultural 
nches that are severally concerned with body and mind ; and of 
atter, while other sub-divisions deal with handiwork and lan- 
ge, the most important section is Social Anthropology, namely, the 
dy of moral institutions and ideas. As for method, any enquiry 
» the historical development of morality must start from the 
tincts ; must thence go on to observe how reason supervenes on 
inct to lend conscious direction to the process ; and, finally, must 
w by reference to the facts how conduct conforms to the change of 
trol involved in this substitution of intelligence for blind impulse. 
w the instincts, though the biological function of all alike is to 
mote the survival of the species, fall into two main classes, accord- 
as they either directly subserve group-maintenance by way of 
ing, nursing, and herding, or indirectly do so by enabling the 
ividual to achieve self-maintenance through self-protection, self- 
ttion and self-sustenance. When man’s instinctive endowment is 
s analysed it turns out that, as compared with other animals, he 
ws no deficiency in this respect, but on the contrary has so many 
hese predetermined tendencies that in practice they would con- 
and hold one another up, were it not that the resulting instability 
rds intelligence the chance of bringing experimentation and choice 
ear on this wealth of possibilities. At the primitive stage of 
ety, however, intelligence has but shaken off the tyranny of instinct 
uccumb to that of habit. Morality is of the customary type. 
ernally viewed, it depends on a law, religion and education that 
t on rigid conformity to convention, a sort of tribal drill. In its 
tal aspect, again, the moral judgment involved is uncritical, 
cience amounting to a mere orthodoxy, and even the leaders of 
ion depending rather on subconscious inspiration than on 
ction. A review of the actual moral codes of savages illustrates 
dependence on ready-made standards of right and wrong. As 
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the instincts can be distinguished as group-maintaining or s¢ 
maintaining, so the moral activities can be classified as making eit! 
for sociality or for personality. Under the first head come domes 
tribal, and inter-tribal forms of organization regarded as attempts 
establish closer and wider relations between human beings nature 
associated by blood or by local contiguity. A one-sided family | 
and narrow clannishness gradually evolve into a mofe or less w 
disciplined tribalism capable of certain courtesies towards strangé 
But savage society gets no further than this, imposing as it does’ 
uniform and fixed a set of rules on its members to provide scope 
the variability and initiative on which the possibility of a hig) 
culture rests. Under the second head, however, fall agencies t 
help to build up a moral personality of a rudimentary type, so t 
both manliness and godliness come to serve as ideals on which 
individual may model his life. Such manliness is pictured chiefly 
the power of cutting a brave figure in society. The godliness, on» 
other hand, is more clearly conceived as a state of the soul; | 
primitive religion is more successful in prescribing negative obli 
tions in the form of abstinences than in enjoining a positive sche 
of good behaviour. Even so, though it does little to clarify morals 
greatly helps to heighten morale. 
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THE BEGINNINGS OF MORALS AND 
CULTURE: AN INTRODUCTION TO 
SOCIAL ANTHROPOLOGY 


INTRODUCTORY 


Adjacent Fields of Research 


ll distinctions are drawn at a venture, and even the distinction be- 
een Physical and Cultural Anthropology—in other words, between 
an’s body and his mind, together with the things into which he has put 
mind—is not quite so radical as might be supposed. It is not a question 
rely of those cultural adornments that become more or less permanently 
ached to the body, such as the tattoo-marks of a savage or the civi- 
=d man’s false teeth. In so far as our bodies take outwardly or inwardly 
impress of our habits, or, in biological language, in so far as concerns 
juired as opposed to inherited characters, the anthropologist of the 
dy has to consult his colleague, the anthropologist of mind and society ; 
J in practice, whatever may be the case in theory, it is hard to prevent 
overlap between the two kinds of work. 
ext comes another set of distinctions, also difficult to determine ex- 
y, that fall within the sphere of Cultural Anthropology and enable it 
be broken up into sections employing each its own appropriate 
thods, and its own body of special students. Thus Technology, which 
$ with the products of the human arts and crafts, whether useful or 
orative in their intention—in a word, with what is known as Material 
ture—forms one group of studies. A second comprises Linguistics, 
ich examines the various speech-forms of Man considered apart from 
ir literary outcome ; the latter topic being treated as the affair of the 
d group. This remaining section, by far the most comprehensive of 
three, is known as Social Anthropology. It is with it alone that we 
e to do here. 
efore proceeding to consider it in detail, however, two further points 
ut classification must be noted. The first is that General Anthropology, 
may be called, embraces all the topics already mentioned. So far as it 
S to use their several results in combination—as notably when it 
S to account for the Distribution of Peoples in the light of their racial 
jarities, arts, languages, and social customs, regarded as one and all 
tributory to their ethnic or national individuality—such investiga- 
S may be termed ethnological in scope ; and in this sense General 
opology may be said to culminate in Ethnology. It goes no further, 
ever, because it is not a Philosophy of Man, but only a Science of Man 
d as directly as possible on his Natural History. It is, in fact, simply a 
y specialized and developed branch of Biology, the science of living 
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nature in general, of which Man is in a way a small part; thou 
it is the part which he wants to understand most and on the whole | 
the best chance of understanding, having an inside-view of himseif a 
of no other creature. 

The other point is that both General Anthropology and its varic 
subdivisions draw freely on other sciences which, though to this ext 
subsidiary, occupy more or less independent positions of their own, su 
as Geology, Physiology, Psychology, and so on. Of these the two m 
immediately concerned with Anthropology are, perhaps, Prehisto 
Archeology, which is especially helpful to Technology, and Anthro 
Geography. The latter describes the human Environment—which for 
with Race and Culture a triad of basic conditions that Anthropology | 
sumes to be together responsible for the making of Man. It only rema 
to add that, while every anthropologist firmly believes his science to : 
ply to mankind in general, it is only with the more uncivilized kind 
man that he is at present free to deal as he pleases. So far, the enqui 
who tries to take a biological and therefore universal view of human f 
tory has no weight with or control over the student of civilization ; w: 
treating culture of the Western type as an ultimate fact, is consequen 
bound to mistake his relative for absolute values. It is for the future 
adjust the focus better—to decivilize history, as it were, in the sense 
humanizing it more impartially and completely. Here, however, in 
cordance with existing custom, only primitive man will be considerec 
primitive, that is, whether in the sense of old or in that of old-fashion 
For, as the French put it, there is a modern as well as an ancient p 
history. Pre-history of course only means pre-literary history ; and f 
tunately there are other historical documents besides books—harder 
decipher, perhaps, but sometimes less lying. 


Scheme of Enquiry 


If a student, for worthy or unworthy reasons, wanted to acquire 
rudiments of Social Anthropology at short notice he might be advisec 
give his mind to two topics, Social Organization and Religion, the st 
of Institutions and of Beliefs ; and to leave the rest, the Economics ¢ 
Law on the one hand and the Ethics and Aesthetics on the other, to fit 
as best might be contrived. This means that one can broadly distingu 
between the external forms in which any human society displays its 
tivities and the inner meanings and purposes on which the activities 
question ultimately depend. Man being what he is, and always has b 
as far as our backward view extends, namely, a social animal, we hay 
right to posit as our datum-fact the human society rather than the hun 
individual taken by himself. 

To ignore the individual, however, as the sociologist is apt to do, los 
sight of the trees in a wholesale but blurred contemplation of the wo 
is fatal to a true understanding of our dealings with one another. For 
gregarious habit has its limits. The struggle for existence proceeds. 
however mitigated a form, within each society ; while the strength of 
social bond would seem, in turn, to depend largely on the support thé 
gives to each co-partnership in a fiercer struggle waged with the res! 
humanity. Whether, however, we base the human society on mutual n 
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yr purposes of common self-assertion and self-protection, or insist rather 
n the consciousness and love of kind which certainly helps to foster such 
sociation, the fact remains that for the historian the unitary human 
zent whose activities he studies is not this man or that, but a group of 
en forming some sort of body politic and more or less in charge of their 
wn affairs. 

Given, then, such a society, it will inevitably have a structure, just as if 
were really and not metaphorically a body ; while, to pursue the same 
ialogy, there will be functions corresponding to the structure. Like the 
ody, then, the social organism will likewise exhibit processes of feeding, 
reeding, fighting, maintaining health, recuperating by means of rest, 
1d so on. In terms, then, of such a morphology and physiology of the 
dy politic, we could stop short at describing all the outward manifesta- 
ons of the social life. It would be as if one were to visit a foreign country 
ithout knowing a word of the language, and were nevertheless to draw 
a description of the visible behaviour of the people. Yet clearly such 
1 account would be very imperfect. Another traveller, who was at home 
ith the language, would double or rather treble its value by supplying 
e motive—the more or less conscious why and wherefore—of everything 
at was done. 

In short, a Social Psychology is needed to supplement the mere surface- 
ew of the life of any given people. For Man is not only the social animal 
it the self-determining animal above all others. The ultimate clues to 
§ actions must be sought within himself, whatever the behaviourist 
ay say. Indeed, a behaviourist philosophy which would explain life ex- 
usively in terms of matter and motion is either physical science gone 
d, or, more probably, it is sheer narrowness of education. Here, at all 
ents, the human universe will be viewed as if its true centre were the 
an mind. What may be broadly termed morals will be treated as the 
e to the social life in the sense of the outward manifestations of the 
suit of good. The sources of human character will be examined as it 
izes itself in and through human conduct. It only remains to add 
t, since we are concerned with mind as something that develops, we 
bound to cast back some way into the sub-conscious or even uncon- 
ous. It would be fatal to forget that the social mind—so far as one can 
of such a thing at all—has also this side to it. As a branch of biology, 
opology is bound to interpret the history of human intelligence as an 
lution proceeding gradually from unconscious instinct on and up to- 
ds conscious reason. 

© much, then, for the scope and method of the present enquiry. 
We shall start with a search for the human instincts. B. We shall next 
to discover how, thanks to the intervention of conscious purpose, they 
converted into moral sanctions. C. Finally, the ensuing conduct will 
considered in sufficient detail to bring out that moral quality which 
€ only true test of the degree of culture, or self-cultivation, therein 
ieved. 


HE RAW MATERIAL OF MORALITY: THE HUMAN INSTINCTS 


an has had moral freedom in sight ever since he emerges into history. 
eval instinct may retain some slight hold over him, but it has none of 
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that absolute grip to which the rest of the animal world is subject. TI 
blinder the response to stimulus, the lower the rate of individual su 
vival—such is the law of the evolution of life. Instinct merely ensures th 
what is done is often enough right to maintain the given kind in bein 
whether one in ten or one in ten million be lucky enough to hand ont 
torch. Intelligence, on the other hand, stands for economy in the spen 
ing of vital energy. For it implies that, whereas the function of Nature 
still to hint that one path for all lies ahead and common rules of the ro 
must be followed, nevertheless considerable discretion is left to each wa 
farer to pick his own steps. At most, then, our racial inheritance consi 
in a vague sense of direction together with a certain ability to keep got 
along this line. The rest is, broadly, a matter of free choice. Instead 
instincts that would master us, we have impulses that act as our servan 
at any rate so long as we are in a fit state to rule, and are not in t 
plight of those sick souls that cringe to some overpowering passion. 

An impulse can be recognized by its emotional tone, which presery 
the primitive character displayed at the level of animal instinct. Th 
suppose a man to be suddenly startled, he will feel afraid ; but he w 
probably, at the same time, feel curious, or perhaps angry, or else su 
missive. All these emotional reactions to the situation reveal the presen 
of so many expert assistants, each of them ready to carry out instructio 
in his special way at the bidding of the will ; so that the man will run aw: 
or draw near, or fight, or grovel accordingly. For the psychologist, the 
the analysis of the emotions probably offers the most effective means 
classifying our instinctive tendencies ; which such a method proves to 
many and complex. Here, however, it will suffice to group them mc 
roughly by reference to their function of providing morality with its r. 
material. Now we have a social and an individual side to our life, but 
would seem that it is only through sociality that moral individuality ¢ 
be achieved ; so that for our present purpose the social aspect should 
given priority. 

Correspondingly, then, we may arrange the human instincts under t 
main heads, according as they are more directly concerned with the clai 
of others or with those of self. One can think of them as the instincts t 
severally subserve co-operation and competition; but it must be | 
membered that they are there, not to pull against each other, but to p 
together, since all alike have been evolved as instruments of racial s 
vival. 


(a) Group-maintaining Instincts: 


In the first group, then, are the instincts relating to group-maint 
ance, which can be considered under the three heads of mating, nursi 
and herding. Of these functions mating and nursing—in other wot 
reproduction and the care of offspring—obviously go close together, | 
have to be distinguished inasmuch as, at a lower grade of organic life, 
one can exist without leading on to the other. Now just as sexual rep 
duction is the most direct means of securing the continuance of ¢ 
species, so it is the most powerful and all-pervasive of the human 
stincts; and it hardly needed the testimony of Freud and the ot 
psycho-analysts to remind us of so insistent a fact. 
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To a corresponding extent, then, the history of morality must largely 
rm on various steps taken to regulate this primal urge. Instead of perpet- 
1 freshets and floods, an orderly flow of this mainstream of the pas- 
ys can be brought about only by the most elaborate canalization. So 
1compromising and severe are the sanctions that from time immemorial 
ve repressed illicit forms of love, that the horror excited by the occa- 
ynal violation of these ancient taboos has come to seem almost natural, 
at is, instinctive ; whereas the never-ceasing sense of strain attending a 
ntrolled sexuality is enough to remind us that habit, though reputed a 
second nature,’ can never amount to an altogether effortless rule. It 
only fair to add, however, that the theorists are by no means agreed as 
the precise point at which the line is to be drawn between the in- 
nctive and the habitual, the natural and the artificial, the animal and 
e purely human. Thus it is still a burning question whether a repulsion 
ainst close inbreeding is congenital or, on the contrary, an effect of 
rly marriage-custom. For the rest, we are probably entitled, on the 
ength of various analogies drawn from other animals, to include in the 
<-complex certain incidental tendencies, of which jealousy, modesty, 
d self-display are leading examples. It remains, also, to note that sex- 
stinct in Man is by no means to be treated as a constant, since its in- 
‘sity varies with age and perhaps, to some extent, with season ; while 
ere is reason to suspect that vigour in this respect as between the dif- 
‘ent human stocks is not always the same. 

Next, as regards parental instinct, we may take its strength, and more 
secially its duration, as a fair measure of superiority in the matter of 
anic development. It is to be noticed that the two parents play dif- 
ent, and not always equally onerous, parts in the maintenance, pro- 
ion, and education of their young ; the animal world providing cases 
which the male, or more rarely the female, is relatively remiss in re- 
d to such duties. In this connexion it should be noticed too that the 
ulses to breed and to nurse are so far independent that, just as a hen 
bring up alien chicks, so there is a type of human society in which 
thers bring up their sisters’ children to the utter neglect of their own. 
inally, the herding instinct, though involved to some extent in any 
of family life, may be treated as something specific, inasmuch as 
re is a marked difference between the solitary and the gregarious types 
animal species. Curicusly enough, the man-like apes, to which the 
logist is most inclined to turn for his clues to the very early history of 
s are decidedly prone to form small rather than large groups, such as 
favour with other members of the simian tribe, as, for instance, the 
oons. It has been suggested that the decisive change occurred when 
became a meat-eater and thereupon found it expedient to hunt in 
ks like the wolves. But it is quite doubtful whether he has ever done 
On the contrary, the unitary human group of effective common life 
always have tended to be small at the hunting stage of society, when 
ormally takes many square miles to feed a few. Be this as it may, man- 
must all along have enjoyed a group-life sufficiently intense to afford 
ression to impulses that make either for greater solidarity, such as self- 
ordination and self-devotion, or else for better understanding, such 
itation, suggestibility, sympathy and, in a wide sense, concerted 
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play. Given, then, all these propensities naturally disposing men to dre 
near to each other, one chief task of morality was to organize them 

that they should work together for good, as far as the moral life consists 
co-operation. 


(b) Self-maintaining Instincts : 


In the second group are the instincts relating to self-maintenance, a: 
these can likewise be treated as threefold, according as they are concern 
with self-protection, self-assertion, or self-sustenance. It is for the rac 
advantage that each individual, however social in his disposition, shot 
likewise be able to shift for himself, and to some extent at the expense 
the less able and worthy ; but on the other hand these instincts, thou 
primarily self-regarding and competitive, exist ultimately for the good 
the species as a whole no less than do those which immediately furtl 
group-life. Self-protection is clearly the biological purpose of the fe: 
instinct, which in the opinion of the psycho-analysts is exceeded only 
the sex-instinct in the power of its grip on the human organism, to juc 
by the violence of its effects in the case of the mentally dissociated. A } 
markable feature of the fear-complex is the number of specialized re: 
tions which it comprises. Thus, one may be moved either to run away 
to keep still in the presence of danger ; while many minor phobias hs 
been distinguished, each governed by its own form of terror. Indeed, 
it a nice question whether the anthropologist may not look for an inherit 
as well as a purely traditional element in the fear almost universally « 
cited by particular kinds of objects—blood, corpses, snakes, and so 
the strongest case being perhaps that of ghosts. Yet, however differ 
they may be in other respects, these experiences agree in being “ asthemt 
that is, literally, strengthless, involving a lowering of the vitality, a sink 
of the heart, as if a reinforced weakness were Nature’s reminder to 
prudent. 

The self-assertive type of instinct, on the other hand, such as anger 
pugnacity, has the opposite function of heartening and bracing. Nevertl 
less its association with fear is very close, since it needs some sort 
alarm to set the counter-attack in motion ; and indeed the most timid 
animals will put up a good fight if brought to bay. It is to be noted, mo 
over, how intimate is the connexion between the fighting instinct and | 
rivalries of the mating season—a point which well illustrates how 
apparently self-regarding disposition is really of racial service. As cc 
pared with other animal types that are better armed in respect of tooth 
claw, Man would not seem to be in general suited to gain his ends 
much by brute courage as by cunning ; though there is reason to th 
that considerable differences in regard to inborn fierceness exists 
various human stocks that have severally adopted aggressiveness or $1 
missiveness as their leading réle ; for both are ways of survival. 

It remains to notice the self-sustaining type of instinct, which in 
most fundamental form is concerned with nutrition. One hardly knc 
whether to postulate greediness, or fastidiousness, or the recklessr 
begotten of sheer hunger, as the natural cause that turned Man int 
carnivore, or, rather, an omnivore with carnivorous leanings. In any ¢ 
he has seemingly been hunter long enough to have acquired a spec 
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unting-instinct, which is distinguishable from the fighting-instinct by 
le accompanying emotional tone, though in many respects akin to it. 
/hereas anger pivoting on fear is the characteristic note of pugnacity, 
ie hunting temper subordinates ferocity to an acquisitiveness united 
ith curiosity, thus involving a certain play of the intellect such as 
aderlies the sense of sport. Instead of merely seeking to drive away 
‘destroy, the hunter is out to assimilate. In place of anger, his disposi- 
on involves a kind of love and interest, even if it starts as a mere cup- 
yard-love, a pregustatory interest. Indeed, since animal analogies show 
inting to be associated with collecting and storing, the acquisitiveness 
us bound up with hunting, or at any rate with nutrition, is evidently 
the root of the property-feeling ; and thus plays an all-important part 
the building up of human culture, seeing that culture on its material 
Je is simply a hoard of properties. It has only to be added that self- 
stenance is the biological end of the whole health-preserving process 
vering exercise, cleanliness, and sleep, and we have brought to an end 
ir review of the organic capital laid up, as it were, beforehand for the 
man being to spend at his own discretion—and risk. 
In a sense, it is a very rich endowment. We have so many instinctive 
ndencies that in practice they inhibit one another, and give the will 
e chance of throwing its weight on this or that side of the balance. 
uman conduct, regarded in a broad historical way, is anything but 
tural. On the contrary, it always seems exceedingly arbitrary, not to 
y odd ; and we should rejoice in the fact, because eccentricity and 
dividuality are twins. We have broken away from Nature regarded as 
¢ sum of the blind impulses pushing us along from behind. Rather, 
trust to a forward-reaching faculty that depends more on hope than 
ion ; and are engaged in a campaign of experimentation on so vast a 
e, that every petty people has diverged into habits of its own on 
ich it stakes its very existence. Thus, at the far end of the historical 
cess we clearly discern an animal of uniform type which differs 
m the rest only in being somewhat over-endowed with instincts and 
a like extent unspecialized and unstable. Yet, at the near end, repre- 
ted by the present, we find the lineal descendant of that same animal 
Oying an amazing variety of experiences ; out of which, were he as 
€ as he is ingenious, he might surely select the make-up of a good life. 


B. THE MORAL SANCTION: CUSTOM 


h escaping from instinct Man might seem, at first sight, to have but 
en into the hands of another and a worse tyrant, namely habit. For a 
it is, in a way, an accidental precipitation, and hence a limitation, of 
instinct. The first reaction that happens to occur tends to repeat 
lf, with the result that other possibilities of impulsive response are 
pressed. Thus, one of the firmest postulates of the psycho-analysts is 

Some single experience in very early childhood may produce a 
Sistent emotional bias; so that, for instance, a life-long horror of 

May result from one infantile encounter with an aggrieved kitten. 
too, then, accident has left many traces on the history of human 
ety. Moreover, whereas individual habits are not transmitted to the 
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next generation, social habits—in other words, customs—can und 
primitive conditions have an almost age-long duration. 

Such continuance, however, depends on some sort of disciplinas 
system which brings a steady pressure to bear on every member of tl 
group. Apart from it he would have no such social habit at all, and despi 
it he is ever ready to deviate from the average line of convention 
conduct. It is but slowly that society learns to distinguish betwee 
deviations for the worse and deviations for the better, and to this day tr 
sure criterion exists for differentiating the reformer from the crimin: 
Early politics being petty but desperate, a life-or-death affair, no ris. 
are taken, and a premature martyrdom is apt to overtake the innovatc 
not to say the genius. Travellers who know the savage well do not fir 
him by any means lacking in originality ; but they universally testi 
to the strictness of a social code which recognizes but one type 
behaviour as incumbent on all. 

We have, then, in a word the character that marks off primitive fro 
advanced morality, when we say that the former is customary. Right 
wrong for the savage is simply as custom decrees. It makes little differen 
whether one considers the matter from without or from within. N 
only are the traditional rules enforced in their entirety, but likewise 
their entirety do they feel and seem obligatory to everyone involve 
These two aspects of the moral sanction, the external and the intern 
are worth examining at greater length. 


(1) External Aspect 


Externally viewed, the moral discipline to which the individual sava 
is subject from the cradle to the grave depends on a social organizatic 
an established scheme of co-ordinated activities. As when a boy jo! 
his school, or a young man his regiment, the new recruit is faced witl 
curriculum, a drill, to which he must outwardly conform whether 
likes it or not. At first he is almost bound to resent being licked it 
shape, especially as the licking is not all done by means of the tong} 
His natural plasticity, as it were, registers an inward protest against 1 
stiffening that is relentlessly exercised by the mould. In time, howev 
there steals over him a sense of inevitability that ripens into a posit 
acquiescence in a set of rules, the real purpose of which may even n 
be scarcely understood. If anyone has a clear idea of the meaning 2 
value of the whole set of arrangements, it will be the authorities, » 
elder folk, in charge ; but they in their turn have been through the m 
and, in proportion as they are supine and stupid, will be content to ca 
on in a mechanical way. A test of the relative intelligence with wh 
they perform their duties of instruction will be the extent of their relia: 
on persuasive as contrasted with purely coercive methods. Obviou 
they are likely to convince just in so far as they can show reason for w 
is done. It must be noted, however, that the reason implicit in mora. 
is as much an affair of the heart as of the head. Unlike logical reason 
which, at least in appearance, moves forward, ethical reasoning alw 
looks back in order to justify something that all along has been more 
less self-evident, namely, the goodness of the good life. 


404 


A great deal, then, of the desirability of any orderly mode of social 
ristence needs no explaining any more than does the swing of a good 
ance ; and, so long as it goes with a swing, one kind of dance is almost as 
tisfying as another. The trouble is, however, as we have seen, that in 
cial no less than in individual experience accident has a way of twisting 
id cramping the play of natural impulse, so that it is difficult to recover 
om bad tricks that have been picked up at the outset in some casual 
id almost insensible fashion. Thus the function of reason in morality 
largely the negative one of purgation ; for it is only by realizing that 
e tricks are not part of the style, but on the contrary are so many 
ypediments and contradictions that interfere with the pleasant rhythm 
the social round, that men slowly accommodate their concerted actions 
one of those relatively equilibrated systems of controlled impulses 
nich are healthy and therefore happy. Now no savage society has yet 
quired any considerable power of self-criticism, so as to expurgate its 
stoms by reference to its own dominant notion of good. Though it 
ay be vaguely aware that it has got into bad ways, it cannot break with 
em because it has not yet learnt to look them in the face ; for, if once 
ey have been brought into manifest consciousness, they can be mas- 
ed. Thus it took civilized society a long time to face the evils of slavery, 
spite all its skill in clothing its sentiments in articulate language. 
Iw much more difficult, then, must it be for a body of savages to rid 
elf, say, of human sacrifice, however loathsome and burdensome such 
institution may proclaim itself to the feelings of all, so long as it is 
t seen for what it is in itself apart from the salutary elements of the 
igion with which it is confusedly associated ? In what follows, then, 
chief interest must be to note how far intelligence enters into the 
ial drill—in other words, how far the reason for the rules prescribed 
iven together with the bare order to conform. 


Law 


n its purely coercive side, custom is equivalent to what an advanced 
iety knows as law. What Bagehot calls ‘‘ the persecuting tendency ” 
ive in every human breast, as a boy at school soon finds out if he 
arts from the ways of the majority. Moreover, every crowd follows 
leader, so that there will always be some whose authority, however 
efinitely exerted or recognized, governs the actions of the rest. Again, 
uman society is a crowd which remains in being through constant 
itment on the part of the newly born, who during their long pupilage 
bound to find their leaders among the elder generation. Some sort of 
ntal discipline, in fact, is the natural beginning of law; and indeed 
ily jurisdiction remains an important branch of legal procedure 
ughout the incipient stage of its evolution. So early, however, is the 
at which the lesson of obedience is learnt in the savage home, that 
its purely domestic range primitive morality is apt to seem almost 
matic, and punishment is rarely administered or required. e 
evertheless, within the domestic group, which tends to be a one- 
d affair consisting of the mother’s people or the father’s people— 
former system being presumably the earlier—there are fundamental 
to be observed, such as notably three :—to avoid sexual relations 
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with group-mates ; to avoid killing them ; and, if they are killed by out 
siders, to kill these in turn. These three laws of the blood are s 
engrained in the moral nature of the savage that one is tempted to over 
look their social origin; which must be traced back to very ancier 
insistence on the domestic proprieties, possibly on the part of the mothe1 
whose blood was the symbol of social decency and honour. Nor need v 
suppose that any mercy would be shown to the rare offender against tk 
laws of the blood, a moral leper whose unclean presence was intolerabl 

On the other hand, outside the domestic circle were other groups wit 
which less sympathy would be felt, since the ties produced by inte: 
marriage would be offset by vendettas and other sources of quarre 
Thus when any sort of tribal organization involving a central authori 
comes into play, a far greater difficulty is experienced in bringing th 
pack to heel, and the situation demands a more liberal use of the whi 
It is in fact a case of fighting down the tendency to fight among then 
selves, and this is rarely accomplished without the interposition | 
strangers who impose social order in their own interests in the form ' 
servitude—an unwelcome discipline on which all civilized peopl 
must, to some extent, look back. Hence, it is not until tribal societ 
with its more or less loosely organized system of kin-groups on 01 
social level, gives way to the class-system which is characteristic of 
nascent state, that a strong and centralized law comes into force. Up” 
that point such punishment as is publicly enforced may mostly be treat 
as a by-product of religion. 


(b) Religion 


In a way religion may seem just as coercive as law, or even more § 
inasmuch as its prohibitions are backed with threats that take the for 
of curses. Such curses, moreover, are wont to take effect palpably and 
once, since primitive society, in order to avoid universal pollution, 
prompt to rid itself of the offending member by a sort of surgical ope! 
tion. Thus, humanly as well as divinely regarded, a sin is even me 
deadly than a crime. The real sanction, then, of custom in the eat 
society is that it is largely sacred. It is unforgivable to do anything like 
to bring ill-luck on oneself, because ill-luck is catching. There can 
no arguing about the utility of a taboo, namely, an avoidance resting 
a religious sanction. It is unconditional—something that simply canr 
be done. Even when a man is punished for acting in a way that is obviou 
prejudicial to the public advantage, the savage is apt to invert the reas 
for his fate by supposing that he must have brought a curse upon hims 
or he would never have behaved so badly. This sacrosanct charac 
which attaches to tribal usage, entailing a ceremonial punctiliousn 
that extends to the last detail, affords the true explanation of that cons 
vatism which the civilized man who comes into contact with the savé 
finds so unreasonable, because it rests on no plain grounds of comm 
sense. | 

It is easy, however, to overlook the fact that primitive religion is 1 
all negation, but has its positive side. To observe taboo is to enjoy ma 
namely, spiritual power, or strong-heartedness, an equally infectic 
thing. So long as the group can feel that its collective luck is intact 
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sure of itself. Call mana morale, and one can see how spiritual welfare 
more important than temporal welfare to hard-pressed’ folk ever on 
> edge of starvation, whose native pluck is their one permanent stand- 
. Thus the old-world community is not wholly to be blamed, if it 
ds the adoption of improvements, pressed on it by some alien culture, 
ut as hard as it is for a civilized church to alter its prayer-book. 
e root-feeling is a sort of veneration for the ancestral wisdom and 
ty that have made the people what they are, that is, what they would 
2 to believe themselves to be. Their theological justification for such 
entiment may be rather mixed, conceived as it is likely to be in terms 
totems,’ ghosts, nature-spirits and so on. But the quantitative effect 
the moral sanction is in direct ratio with the qualitative, because the 
jal rule is infinitely more binding when the tremendous import of 
‘divine is superadded. Savage faith—or, as some would prefer to say, 
mitive credulity—is strong; so that, for instance, an oath is no vain 
m, but suffices to turn a human trial into what our own Middle Ages 
ed a “judgment of God.” A secular law may always be dodged ; 
there is no dodging a conviction of sin. Indeed, nothing is wrong 
h the spiritual armour of the savage except that it is inelastic. 


Education 


Whereas coerciveness is a leading feature not only of law but likewise 
eligion at the primitive level, since on the whole it might be said to 
more conscious stress on the fear of taboo than on the hope of mana, 
re are also gentler influences at work that more or less persuasively 
cate good behaviour. As for the moment we are considering the 
al sanction on its external side, we can ignore all that the individual 
s up for himself, living as he does cheek by jowl with his fellows 
taking part in everything done or suffered by the rest. Teachers, 
ever, are not wanting to school him in his tribal duties. Until the age 
uberty, as a rule, nothing systematic is attempted in this way, and 
€ is learnt in imitative play than from the direct injunctions of 
nts and kinsmen. On the other hand, when as often the initiation 
monies are of an elaborate and prolonged character, the novice 
Tgoes a disciplinary course that is calculated to make a man of him 
y cost to his private feelings. In Australia, for instance, apart from 
od deal of terrorism, conjoined with symbolic rites intended to 
ote bodily growth, there is no little instruction of a doctrinal kind 
that pertains to tribal lore. 
is to be noted that these tutorial functions are exercised, not by the 
h’s own kinsmen, but by the males of the group into which he is 
ed to marry, who thus make sure that he is worthy of such an 
ce. Incidentally, this give-and-take between the kins in the matter 
€ training of the young shows that one and all are being taught to 
more’than a domestic view of their moral duties, and, in a word, to 
d think tribally. It is no wonder that, when with advancing years 
play an increasingly prominent part in these and other solemnities, 
ore intelligent acquire a good working knowledge of all the niceties 
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of the customary code. Thereupon they proceed to sit with the rest 
the experts on more or less formal councils which, though largely admi: 
strative, would seem occasionally to introduce changes amounting 
fresh legislation. 

Moreover religion, even when of the rudimentary type, does 1 
entirely lack the individual note ; and the inspired man is permitted 
indulge in innovations that militate against ritualistic stagnation. In fa 
in its small way tribal life keeps the mind busy with affairs that, if carr 
out without much discussion of principles, are nevertheless so imn 
diately before the eyes of all concerned that their bearing on the gene 
welfare is never in doubt. In savage society one does not need to thi 
much about a duty that stares one in the face. At the same time, too, on 
neighbours are only too ready to point it out, if they deem it necessary 
do so. 


(2) Internal Aspect—The Pre-ethical Conscience 


To suppose that the savage has no sense of right and wrong is, 
course, an absurd mistake. He is inwardly guided by standards that, i 
way, have all the more hold upon him because they are uncritical ¢ 
unreflective. In the orthodox man “ the native hue of resolution ” is: 
“¢ sicklied o’er by the pale cast of thought.” He is secure in his judgme 
and correspondingly vigorous in his actions until a new situation fi 
him unprepared, when all becomes confusion. It is notorious how utte 
a primitive community becomes demoralized if suddenly forced 
change its customs. To the average member of the static type of hun 
society there seems to be only one possible way to behave. He has ne 
tried to analyse his moral system into its elements, so as to discover tk 
separate values apart from context ; and so he cannot distinguish betw 
principles and details. Since therefore he cannot pick and choose in 
bestowal of his appreciations, which extend indifferently to everyth 
sanctioned by convention, he may be said to lack moral freedom. 

It is but just to note, however, that this is hardly needed, inasmi 
as no free career lies before him. As Maine puts it, he is subject t 
regime of status as opposed to one of contract. His duty is to live acco 
ing to the station to which he is born, not to go forth experimentally 
seek whatever station will accord best with his opportunities and met 
In a dynamic world, then, a man has to invent a moral character, whet 
in a static one he has simply to imitate one. The savage, as it were, fi 
his part ready written for him ; so that his business is but to rende 
correctly and not to “ gag.’ Consequently, any departure from cust 
offends his moral sense, very much as a child dislikes hearing liber 
taken with the words of a well-known story. Moreover, primitive ort 
doxy is essentially a crowd-consciousness, and it is hard to resist 
feeling that whatever everybody says and does must be right. The ¢ 
glimpse that the savage gets of another point of view under a ¢ 
system is through marriage into another kin, which at all events. 
probably another totem and a few ceremonies of its own, though 
and the same general level of outlook prevails throughout. Morals 
short, amount to hardly more than tribal good manners. To do whe 
not done is the mark of the impossible person, who being strang 
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clean—unless, indeed, something superlatively forceful in his excep- 
mal behaviour causes him to be accounted holy instead. 

Wrong, then, in the savage eyes is more or less equivalent to taboo. 
stands for everything and everybody that a plain man should shun. 
ye standard by which it is judged is intuitive and almost esthetic. It 
a matter of good taste to recoil from anything so immediately offensive 
the well-bred. It must be kept at a distance because one cannot touch 
and remain pure, that is, a healthy member of the community. Since 
cial health is identified with unanimity, the toleration of something 
en must act like a spreading sore. Loss of conviction will entail loss of 
nfidence, and the savage society that has lost its nerve is doomed. 
deed, there is here to be noticed a sort of echo of that herd-instinct 
ich expels the sick or wounded beast. It is unsafe to live with it, and 
s is enough to condemn it. So too, then, savage justice takes little 
ount of motive. Whether by his own fault or by sheer misfortune 
- offender has done something whereby he forfeits his right to associate 
th the rest. No excuse can alter the fact of his infectivity. Nay, he may 
eady have conveyed the taint to his immediate surroundings, so that 
and his alike will have to be banned. 

As for right, on the other hand, this means for plain folk to be respec- 
le—to stand well in the public favour. The man in the crowd may 
nost be said to think of himself in the third person, so much does he 
oly a crowd-judgment to the figure which he cuts in society. Of this 
erior self he is exceedingly conscious, but of the intimate self within 
rdly at all. His moral personality is worn like a garment cut to the 
hion, and he is uncomfortable in proportion as he feels untidy. Con- 
riwise, a sense of being well-dressed is the very secret of his strength. 
hardly counts it suffering so long as it makes for a braver show. His 
bition is to live in style—to be in the centre of the picture. 

t must be remembered, however, that in the static type of society the 
earance is in close keeping with the reality, since there is little to do 
ich cannot be copied. There may even be a sort of intensive progress 
ieved by constant efforts to improve on the same model. A heightened 
rale will inevitably result if everyone strives to shine in the eyes of his 
hbour. After all, much human energy is dissipated in making fre- 
nt changes, and it may well be that the more conservative type of 
an society has more gusto to throw into its untiring repetition of the 
iliar. The very sacredness that is imputed to the ancient and tradi- 
al would seem to indicate that old acquaintance is needed to stir the 
per feelings ; and, if a certain shallowness be observable in modern 
lization, it may be because the pace is too fast. The moral experience, — 
» of the ordinary savage is not shallow in the sense that it fails to 
h a deeper self in him, but in another sense it is, because this is a 
eralized, collective self—one that imposes the same set of repressions 
liberations on all alike without regard to the variable element in » 
an nature. It may be that savages breed more true to type than hap- 
S in the civilized society that is composed of many racial strains. 
N so, though to wear the conventional self may afford sufficient play 
€ average man’s nature, it is decidedly hard on such misfits as occur. 
remains to consider the psychology of the leader of a primitive 
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society ; and this presents peculiar features. Among those who exercis 
more or less authority over the rest we can distinguish two classes whic 
might be termed lay and religious. The first of these, which is altogeth 
less important or even typical, is composed of those who simply repr: 
sent the flower of the conforming majority—those who have made then 
selves conspicuous for bravery, liberality and whatever other virtues a1 
generally admired. In a way these men of high average attainments for 
the very backbone of the tribe. And yet it is not to them that their socie 
is apt to turn at times of crisis ; for their strength lies in dealing with tl 
normal. | 

To the second class belongs the type of man whose pre-eminence res 
on a claim to supernatural power—mana. The two classes shade off in 
one another only in so far as any outstanding merit or success carri 
with it promotion from a lay to a spiritual status. Mana, however, 
conditioned by taboo—by a precautionary withdrawal from the comm« 
pursuits of common folk. Broadly speaking, a man’s holiness is propo 
tionate to his remoteness. He must reserve himself for critical occasion 
if he is to intervene convincingly when nothing bt a miracle will sa 
the situation. Thus he has a chance of developing a mentality differi: 
from the crowd-consciousness of his fellows. By virtue of his social po: 
tion he is thrown back on himself—introverted ; while probably he 
likewise, by his natural bent, disposed to be a dreamer. William James 
his Varieties of Religious Experience has attempted to analyse the state 
mind of the civilized visionary ; but neither Christian saint nor Hebre 
prophet can compare with the savage seer in respect to the obscurity 
his thought-processes, which barely emerge above the level of the su 
conscious. 

Especially hard is it to frame a moral estimate of the character th 
goes with this high-strung kind of temperament. From the standpoint 
common-sense it is decidedly suspect, fluctuating wildly as it does, 
that now it seems inspired but now fraudulent, now reaching towards t 
divine but now descending to the devilish. It may be then that the extrer 
cases serve mainly to impress the crowd and render it submissive, a1 
that the real leaders of society are rather the men in whom ecstatic gi 
are less in evidence than is a capacity for state-craft. Even so, the me 
profession of sanctity entails a certain isolation that is favourable to se 
communing and hence to the development of individuality. Leaders 
goes with independence of mind such as is denied to those who have: 
inner life. 


C. THE WORKING OF THE SANCTION: MORAL ACTIVITIES A? 
VIRTUES 


Our final task—and one that, if carried out in any detail, would take 
far—is to examine the effects on human conduct and character of 
morality of the customary type. We are trying to extract from the h 
torical facts some answer to the question—What kind of good is to be § 
from a life that is ruled mainly by habit ? A rational ethics suitable t 
modern society might not be prepared fully to endorse Clifford’s paradt 
“It is not right to be proper ” ; but it would certainly go far tows 
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couraging a Critical attitude toward current practice and opinion, for the 
irpose of distinguishing principles of lasting value from the accidents 
1d whims of the moment. At the same time, our world finds it hard to 
svise a system of moral education that will produce the good man who 
at once broadminded and of strong character, because the heart lags a 
ng way behind the head in adaptability, or, in plain language, emo- 
mal as contrasted with intellectual tendencies are inelastic if once they 
come set. 

The savage, on the contrary, has no need to think about his duty, be- 
use the sentiments drilled into him early in his life can be trusted to last 
m to the end of it. He has the negative strength of the narrow-minded— 
sort of obstinacy. He cannot die alone for a new principle, but he can 
e with his fellows for the old country and its old ways. His tragedy is 
at, brought suddenly into contact with a dynamic world which has little 
mpathy for his slowness, he must perforce be the martyr of a lost cause. 
evertheless, he is not an animal, with instincts that must literally be 
bred in him if they are to be changed. He is a man with a culture, the 
tificial product of an education that must be constantly renewed if the 
Iture, and through it the man, are to survive. His education differs from 
irs only in so far as it offers the individual the choice of only one kind of 
oral personality. It is a one-pattern system of tailoring. Fortunately 
man taste is so various, not to say arbitrary, that every little community 
€ savage world over has struck out something characteristic in the way 
a style ; so that it is, indeed, mostly because it is the heir of the ages 
at civilization has become so diversified a bazaar of fashions. 

For the moralist, then, human culture is primarily an educative pro- 
s, and it is in this light that we must here consider the advantages and 
rtcomings of a customary regime as illustrated by savage life. As the 
tincts were found to fall into separate groups, according as they chiefly 
d group-maintenance or self-maintenance for their biological end, so 
will be convenient to distinguish moral activities, together with the 
esponding virtues, under a like pair of heads, according as they 
inly serve to foster sociality in the group or personality in the indivi- 
al. The raw stuff of which human nature is composed consists of these 
threads ; and, however much they may intertwist, education, which 
§ it were the dyeing process, allows the difference between them to 
ear in the finished article. 


(1) Activities making for Sociality 


Domestic Virtues 


he social life in a sense embraces all living humanity, not to speak of 
other dimension in which it extends from our ancestors to our descen- 
ts. Within this somewhat indeterminate tissue of inter-personal rela- 
8, forming what might be termed the body of morality, all our col- 
ive activities take shape round a number of lesser centres. Thus, 
tyone belongs to some sort of body politic which provides him with 
unit of social reference. Within this nucleus, however, there is always 
€ found a nucleolus or core of intenser sociality, the very hearth and 
Sery of the group-maintaining instincts. We can call this the home 
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circle, since, as will presently appear, the term “* family ” has to be use 
in a rather unfamiliar way if it is to cover all the facts. 

Here, then, we have the groundwork of a triple classification of Man 
social activities, according as they are domestic, tribal, or inter-tribal. W 
can think of every individual as ringed round with these three concentr 
spheres of duty towards his neighbours, who experience the warmth ¢ 
his charity in a declining ratio at each remove of distance. To redur 
these three degrees of social sympathy to one must be the abiding hope: 
ethics. Yet, since morality is more a matter of quality than of quantity, th 
can only be done, not by substituting a correct but cold cosmopolitanis: 
for the old affection felt towards home and country, but on the contray 
by promoting moral individuality, so that each member of the constell 
tion should, as it were, throw out more heat for the benefit of the enti: 
system. Charity must always begin somewhere, though it need not er 
there ; and for this reason the touchstone of the moral condition of a give 
people is best sought in the quality of its home-life. Without intimac 
there can be no love. . 

How, then, are we to conceive the earliest kind of home ? Do wh 
one will, one cannot prevent history tailing back into pure mytholog 
and science can but see to it that facts and inferences are kept distinc 
At most, then, we can frame a fairly accurate notion of the general conc 
tions of human life in Europe for, say, the last twenty millennia, a matt 
of about a thousand generations—quite a short span if reckoned in terr 
of biological process. This northland type of man, fire-using, tool-makin 
cave-dwelling, was in culture already a long way ahead of forebears wl 
must have surely picked up the rudiments of living humanly, or at lee 
sub-humanly, under far easier conditions of climate, when they cou 
camp in the open and find a sufficiency of animal, or at any rate, vegetab! 
food at all seasons. Dense forests would not suit their habits so well 
rather open country, such as would likewise favour wandering ai 
dispersal. The size of the separate bands would depend on the foo 
supply, and it is in economic terms that one must chiefly calculate t 
strength of the social bond. So long as gathering prevailed over huntir 
in which department a more or less weaponless man can do little on | 
effective scale, the females of the group would be economically almc 
independent of the males ; and, if they had fire, they might even larg« 
dispense with their protection. On the other hand, their child-bearing ai 
nursing functions would render their life more sedentary than that of t 
men-folk, especially after the latter had progressed in hunting skill a 
become addicted to the joys of the chase. Nor need it be supposed tt 
the claims of sex would permanently enchain the males, so long at @ 
rate as mating was mainly governed by season. On the contrary, 0 
might suppose that breeding-time would be the moment when intesti 
rivalries would periodically threaten to shatter the usually placid int 
course of what was primarily a ‘‘ syntrophic association,”’ in other wor 
a food-group. . 

Thus it is probably quite wrong to imagine the primitive horde 
essentially a harem owned and guarded by an ever-jealous patriarch- 
sort of Grand Turk. With just as much, if not more, right could o 
compose a myth of Amazons who are economically self-sufficient enou 
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be able likewise to retain the initiative in the bestowal of their favours. 
sing their authority as mothers to stop in the young what they could not 
well prevent in the old, they might at length succeed in putting their 
n—one might almost say their curse—alike on mating and fighting 
thin the home-circle. Given the proximity of more or less related and 
endly bands, there would be no great hardship in obliging the young 
2n to go abroad on amorous visits, especially when once it was under- 
yod by their neighbours that the compliment could be returned. Be 
ese guesses sound or not, human society as we know it can provide 
amples of a well-established type of domestic communion in which only 
e parent is represented, namely the mother. Supported by her breth- 
1, she manages her children without the father having any say in the 
utter ; for he is but a stranger from over the way, just as her own breth- 
1 are strangers to the women with whom they go forth to consort. 
Thus the basic principle of such a household is that those who feed 
yether must not breed together—that sex is a disturbing factor that 
ist altogether be suppressed within the home. It is usually known as the 
vy of exogamy ; but the term is not very happy in that it seems to render 
> rule as “‘ Marry out,’’ whereas its real import is, ‘‘ Avoid incontinence 
thin.”’ The absolute stringency of the taboo may be taken to argue for 
great antiquity ; while the fact that incest is universally regarded as an 
ence against the sacred blood constituting the mystic bond of kinship 
ints to its origination in the kind of group of which the breeding 
men formed the rallying-point and centre—in a word, stood for home. 
ice savages are still to be found who do not understand the physio- 
ical side of fatherhood, it is a fair assumption that in early times the 
ther would be credited with the entire responsibility for the child ; 
ile not only childbirth, but other mysterious incidents in the life of 
man, would serve to make her blood at once a great taboo—a source 
isaster for the heedless—and a thing full of mana, the natural symbol 
he collective being and luck of the group. 

ow, taken in its purely negative capacity as a rule that prohibits inter- 
eding between group-mates, the law of exogamy displays complete 
ifference as to what sort of sexual relations are formed outside. There 
othing in what it prescribes to prevent sheer promiscuity so long as it 
onfined to dealings with strangers. On the other hand, it might be 
ed that sexual selection would not fail to operate in some degree; or, 
ther words, that individual mating preceded by some rude sort of 
tship would prevail, even if it by no means follows that the ties thus 
ed would last for life. For exogamy merely implies that one can mate 
any stranger, not that one must mate with all strangers without 
inction. In short, it indicates one’s ‘“‘ marriageables,’’ not one’s 
al spouse ; so that the theorists are wide of the mark who would 
uce an original promiscuity from the wide terms in which an exo- 
ic marriage-licence is cast. On the whole, we can but suppose that the 
tion of the union would depend on the amount of cohabitation in- 
ed. A more or less furtive assignation in the bush, or a liaison con- 
ted in the course of some collective visitation of the youth of the other 
p—-for such saturnalian invasions occur to this day, and, as we hear 
the Trobriand Islands, it is not always the young men only who thus 


413 


go forth to conquer—could create no real partnership, no joint interest ; 
a common hearth and home ; whereas an attachment involving residen 
with the woman’s group, or at any rate assistance rendered to it in th 
shape of presents of food and so on, would ripen eventually into a fir 
union. 

In the existing societies that practise the extreme forms of mothe 
right! this kind of “‘ labanism,” or marriage by service on the part of tl 
husband from without, is already for the most part in vogue. As in eac¢ 
group life becomes gradually differentiated, so that each woman with hi 
brood tends to have a fire and shelter of her own, and perhaps a gatherin; 
ground destined eventually to become a hoe-patch—for agricultu 
almost certainly starts as the woman’s business—there will be a corre 
ponding appropriation of the husband’s services to the particular needs | 
the wife and her family. As soon as he helps to minister to her priva 
necessities, his domestication has begun, and the claims of their comme 
home begin to outweigh the duties that he owes to his kin. His kinsfo 
for their part, however, long continue to regard him as having no rig 
thus to rob them of their time by pandering to the wants of aliens ; an 
if he does, are apt to require compensation for the labour that he has p 
into his wife’s house or plot of ground. In such minds the very notion 
the family as a bi-parental affair has scarcely yet taken shape. 

It remains to note a consequence that is liable to disturb the peace of 
group organized as a motherhood, if the stranger is tolerated as a visiti1 
squire of dames. What if mother and daughter compete for the attentio: 
of the same man, or he for his part uses his opportunities to throw over: 
older woman for a younger ? A rule that lovers must not look beyond the 
own generation will clearly make for group solidarity, and, however 
may have come about, can be discerned at the back of the taboo of t 
mother-in-law—the most rigid of those avoidances which accentuate t 
separateness of all who marry under the law of exogamy. Whereas sext 
relations between kinsfolk are offences against the blood, this does n 
hold of intimacy with the mother-in-law ; and yet this too is reckon 
incest—a fact which incidentally proves that it is not instinct, but soc 
convenience, that is the real sanction of these fundamental prohibitio1 
That “ marriageables ’’ must belong to another kin, but to the sai 
generation, are roughly the two clauses of the exogamic law, coveri 
every kind of inter-sexual connexion from a casual flirtation to a partne 
ship for life. 

Hence we find Australian tribes who label themselves according 
what is known as the four-class system, which uses different nam 
firstly for alternate generations, and secondly for the inter-marryi 
sections of each of the pair. Thus of every four women a man knows 
once by their class-names, while conversely a woman knows about eve 
four men, that only one is a possible mate, namely, the one belonging 
the opposite section of the same generation, while the other three ¢ 
immediately recognized as ineligible. It is worth repeating, howev 
that this does not in the least mean that the cross-sections of any 0 
generation are promiscuous in their relations. It would be just as absurd 
infer that we are promiscuous within the limits indicated by the table 

' See Glossary, p. 430. 
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hibited degrees in the prayer-book. Marriage within a class and 
rriage by class are utterly different things ; ; and the chances are that 
en Aristotle described Man as a “ pairing animal ” he was not far 
ong, however much the savage may be inclined to repeat, and thus 
Itiply, the pairing process. 

\ great revolution came about when somehow kinship came to be 
koned as relationship on the father’s instead of the mother’s side. It is 
tty certain that the change was not due to a recognition of the physio- 
ical function of the male, because there are patrilineal peoples in exis- 
ce whose theory of how babies come is still on a par with nursery tales 
h as that the storks bring them, or that they are found under the 
seberry bush. On the other hand, the chances are that relationship at 
t implied physical contiguity—in other words, being born and bred 
the same local group. Whenever, then, it became the custom for the 
les to bring home their wives, allowing their sisters to be similarly 
ried off to strange camps, there would really be very little point in 
inguishing the children by the separate group-names of their mothers ; 
ny rate unless these connexions with outside were allowed to override 
ir prime duty, which is obviously to support their own daily com- 
ions. 

ven if it be granted, then, that the earliest kins were at once matrilineal 
matrilocal as the only way of accounting for the facts that blood- 
tionship and the blood-avoidance involved in exogamy relate pri- 
ily to the mother’s blood, it might well happen sooner or later that a 
of revolt of the man might occur, whenever mating had come to neces- 
te enough cohabitation to make service with strangers altogether too 
ous. If, for instance, there were a great disparity in numbers and 
gth between neighbouring groups, the male members of the more 
erful one would be sorely tempted to make their brides come over to 
own side where food and protection were more easily to be ob- 
d. Having once asserted their authority in the form of wife-capture, 
would retain it in any wife-exchange that was almost bound to 
€, since under the new system their sisters had still to be provided 
mates ; and, after a longer or shorter period of mixed nomenclature 
g which the children lived with their fathers but retained the kin 
es of their mothers, the paternal group-name would be adopted as 
suitable to express the social unity that comes of living together and 
g as one body. 

might seem, indeed, that at this point a bi-parental family ought to 
into existence ; so that henceforth the child should be recognized as 
ging more or tess equally to both sides of the family. To some extent 
a result would actually seem to follow, and we often hear of cases 
€ the father and the maternal uncle alike exercise an authority which, 
ver, is never so much joint as rival. It depends on the closeness of 
elations between the various kins, how far interference with each 
*s concerns is tolerated; whereas, if they remain more or less 
ally independent and even hostile, it is clear that a son must make up 
d whether he pulls with his father or against him. 

ere is, indeed, a moral principle deeply engraved in the savage mind 
tands directly in the way of the possibility of anything but a 
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one-sided family under any system organized on the basis ofkin. This isti 
duty of blood revenge. Two laws of the sacred blood have already ber 
considered, which forbid the violation of its purity by either marriage 
murder—the two abominable sins of the early world. But there is a thi 
law hardly less cogent, namely, that of wiping out the alien shedder 
kin-blood. This is not a taboo but a positive injunction, and therefe 
perhaps involves a slightly more conscious attitude than that of recoiling 
horror from an act of pollution. But, if it be not obvious that the sp 
blood of a comrade cries for vengeance, the funeral—and we know tl 
funeral ceremonies date back to Neanderthal times, say, twenty thousa 
years ago at least—is bound to excite a wrath proportionate to the sorro 
Seeing, too, how prominent a part is played by the loud-lamenting wom 
on such occasions, we can understand all the better how the cry of 1 
outraged mother’s blood makes itself heard. It remains to be added ft 
the savage has scarcely any idea of a natural death, being little acquaint 
with disease, which is proportionately mysterious when it comes, while 
the other hand he is exceedingly liable to some sort of violent end. 

It is not unreasonable of him, therefore, to generalize all such visi 
tions alike as murder on the part of persons unknown ; and the fact tl 
the aggressors have escaped notice is got over by supposing that tl 
must have achieved their fell purpose by means of an invisible mas 
Thus in Australia one must always slay a stranger—it matters not whi 
may be, since collectively the outside world is guilty—if the grief < 
indignation exerted by a kinsman’s death are to be allayed according 
custom. How, then, if one is perpetually persecuting vendettas with 
inter-marrying kins, is one to settle down with them to an amicable d. 
sion of interest in the offspring of a given marriage ? Thus, let us supp 
that a father has been slain, whether own or collective, by an un 
whether own or collective. On a patrilineal interpretation of his duty, 
son takes up the feud, but on a matrilineal view of it he must stand 
guard against reprisals. Just so, when two modern nations are at war, 
international marriage does not constitute the children neutrals, but tl 
are torn between conflicting duties. 

If, however, a one-sided mother-right is replaced by a more or 
equally one-sided father-right, a radical alteration is required in the k 
of the blood; and, indeed their original meaning and sanction h 
gone, since all-one-blood can stand only by a very forced metaphor 
anything but all-one-mother. All-one-name, however, is a possible s 
stitute as a symbol of unity, a sort of war-cry. As soon, then, as the k 
group of men who make their wives cross over are ready to rally to sc 
such common badge, they have a peg on which to hang the old obligati 
not to inter-marry, not to inter-destroy, and to slay the slayer ff 
without. Such a name and badge will probably be a totem, which, 
volving the idea of some relationship with, as well as through, an anin 
kind or plant-kind, would help to invest the bond of fellowship, wi 
is now simply a local tie, with a mystic significance likely to enhance 
binding and sanctioning force. | 

As for the origin of totemism, a vast and obscure subject, it will 
enough to suggest here that it is not likely to have come into existe 
with the patrilineal kin, if this is later than the matrilineal, but m 
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ybably goes back as far, or almost as far, as the parallel institution of exo- 
my. In that case, since the totem would be ultimately connected with 
ood-group that was conscious of its unity through the mother’s blood, 
» association with animal or plant giving rise to the common name 
uld presumably arise in one of two ways. Either it would have to do 
th their staple-food, so that for instance they would be known as the 
tle-men if they ate turtles, and understood the mystery of hunting and 
mouring the turtles; or else it might rest on some notion that the mother’s 
od was stimulated into childbirth by what she ate, or possibly by what 
, did not care to eat, during the nervous months of pregnancy. Be these 
ssses sound or not, the almost world-wide distribution of totemic 
ignations, with implicated beliefs at least generically similar, would 
ue for the great age of the institution ; so that, if father-right is rela- 
sly late, it would have had the totem-name ready to hand. Moreover, 
s would already possess a sanctity peculiar to itself, such as could 
ke a group of stay-at-home fathers appear one body, not exactly as a 
1erhood—for they may have still been fathers without knowing it— 
: rather as a brotherhood, who, because they were all named after only 
mal or plant, were bound to enjoy one mana and to observe one set of 
00S. 
With this complete reversal of the point of view from which relation- 
) is regarded under father-right, the mother’s position changes for the 
‘se. It is indeed sometimes thought that, however matrilineal and at 
Same time matrilocal a human group might be, it could never be 
ripotestal in the sense of woman-governed ; the reason being that the 
scle is all on the side of the male. Now even if this be granted—and, 
ough less heavily built, the primitive virago may have been both 
h and fierce—authority has its moral as well as its physical founda- 
. If the earliest law and religion centre round the sanctity of the 
er’s blood, she—that is to say, the plurality of mothers from which 
group drew its life—must enjoy a standing, as a sort of queen-bee 
e hive, that cannot but ensure her a certain dignity and even power. 
r all, under mother-right every male, in so far as he plays the hus- 
» Must experience for the time being a sort of inferiority-complex, 
me who exists on sufferance among strangers ; whereas the woman- 
have all the while the uplifting sense of being at home with their 
undings. 
t now let the process be reversed, so that the woman must quit the 
e of her youth, not temporarily, as under matrilocal conditions the 
is apt to do, but so that her lot is exile for life. As they phrase it in 
nesia, she must perform a “ deer’s jump.”’ Her people will have 
what is usually known as the “ bride-price ”’ for her, though it is 
the price of the children that she is going to bear for the benefit of 
ther group. Hence they are in honour bound to have nothing more 
with her ; or at most may be on terms of distant politeness, address- 
er as “‘ you ”’ instead of ‘‘ thou.” The last thing that they desire is 
e her sent back to them, because this means that for sterility or some 
cogent reason she has been divorced and disgraced ; so that the 
iage-price must be returned, unless a sister will be accepted as a . 
tute. 
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From her point of view, the transaction in which she seems to us to 
figure as a mere chattel handed over the counter is not so degrading as 
might appear on the face of it. She has cost something to acquire, and her 
husband and his people will value her accordingly, if she does her 
mothering amply and well. Her real trouble is that the female society 
into which she now enters is without cohesion, a mixed lot of wives as- 
sembled from various quarters, and hence more likely to be jealous of each 
other and quarrel than to combine to keep the males in order. Even though 
under the new system her relations with her husband are likely to be 
more close and permanent, yet so long as the sexes live and work more or 
less apart, as is usual in savage society, she loses more than she gains, by 
becoming an individual mother instead of what once amounted almost 
to a collective one. Group-affairs as such henceforth concern the males 
only, and a domestic policy in which the woman is consulted shrinks to - 
the question of how her particular brood is to be reared and fed. She 
can have no part in the rites that concern the local god or totem ; for its 
mana is independent of her blood or that of any other mother, and re- 
quires a new theory that somehow gives the united fathers the credit of 
passing on the corporate life and luck. Religiously, and therefore legally 
and morally, the inferiority-complex passes to the woman. 

Economically she may be no worse off, and she may taste the petty 
triumphs of a queen of the harem ; but the glory has departed. She is 
now little more than a counter in a game played by men. The days being 
long over when gathering was the mainstay of human existence and she 
could vie with the male as a food-getter, she was destined to become evet 
more parasitic on the man as greater demands were made on the strength 
and skill necessary for big-game hunting, herding, advanced agriculture 
that involved the use of traction-animals, and systematic predatory fight- 
ing. As for her sacred character, to which the mystery of child-birth 
formerly bore witness, such a notion always fluctuates in savage religion 
between the opposite poles of mystic potency and uncleanness ; so that 
the very source of her earlier influence might, under altered circum- 
stances, prove an occasion for multiplying her disabilities. Half-priestess — 
and half-witch as she had always seemed to the mere male, he had to re- — 
gard her chiefly in the latter light now that she stood no longer for social 
strength but rather for individual weakness. Thus if the moral position 
of women were to be made the sole criterion of social evolution, it might 
lead to some queer results. 

It has been necessary, even at the risk of some very speculative recon- 
struction of the earliest history of the species, to bring out the contrast 
between mother-right and father-right in their most uncompromising 
forms, in order to illustrate the effect of a strongly developed kinship 
system on the moral relations of husband and wife. Before one looks int0 — 
the facts it is all too easy to imagine that the early home consists of fathet; 
mother, and baby, and that by the time they are grandparents a nice 
little society has grown up with the original progenitor in command. In 
reality, however, it would seem that the individualization of the family, 
as a partnership involving common bed and board, is the outcome of 
a slow and tortuous process of evolution. So long as marrying out did not 
imply living out, love in absence had no chance of prevailing against the 
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sympathy of close but non-conjugal cohabitation. The woman’s part was 
in these circumstances to play the mother rather than the wife, and her 
real home was the women’s camp where the women and younger chil- 
_ dren slept together apart from their elder sons and brothers; and the 
- women’s camp, thus hedged off from male interference, would doubtless 
_ act solidly, as well as shrilly, together in support of the feminine point of 
view. In the same way the men would be organized on a sort of regimental 
plan, according to which authority must be mostly a matter of seniority ; 
_ so that between them the elder women and the elder men would take the 
- lead as groups rather than as individuals. Moral relations would thus 
- be felt less as inter-personal ties than as collective obligations. There 
_ would be plenty of loyalty but little love. The mutual attractions would 
be felt in and through concerted movements of a mobbish type, and sex 
_and age between them would determine conduct almost regardless of 
private inclination or capacity. It remains, then, to review shortly the 
 group-attitudes that resulted from a domestic life dominated by kin in 
"the place of the individualized family. 

_ First, then, as regards the relations between the sexes, enough has 
_ perhaps already been said to show that the intercourse between them, so 
far as they involved no conjugal familiarities, would tend to throw a 
_ glamour of mystery over the woman’s side of life ; such as would at once 
protect women from male bullying, and give them authority, more especi- 
_ ally as peace-makers. For the rest, their relative importance as a sex would 
depend largely on two things—the value of their contribution to the food- 
_ supply, and the extent to which they managed to keep their marriage- 
_ atrangements in their own hands, so that they chose their lovers and were 
Not assigned to them to suit their brothers’ convenience. 

_ Next, as to the relation between children and their elders—whereas 
the girls would form a permanent part of the women’s camp and be duly 
brought up in its ways, the boys, as soon as it was advisable to separate 
them from their sisters, would go off to sleep and live with the men. 
‘There is no reason to think that here they would not be kindly treated. 
The relation between a youth and his maternal uncle is always marked 
_ by a friendliness that is conspicuously absent from his more formal at- 
_ titude to his father, so long as there is any question of a divided authority. 
Indeed, it has been already noted that the terrorism which marks an 
‘Australian initiation’ is accounted for largely by the fact that it is prac- 
tised on the novice by the inter-marrying group and not by his own 
Kinsmen. 

__ Inany case the boys act and suffer as a class, and the fact that they are 
doing exactly what their elders did before them makes the educational 
'Machine run smoothly. The age-grades succeed each other like the 
_ Waves of the sea ; and at any time the strength of the group, reckoned in 
_fnales, consists of three major categories—a promising crop of young- 
 Sters, a corps of trained hunters and warriors in their prime, and a body 
Of elders sage in counsel and versed in luck-bringing ceremonies. All 
; are equally necessary to one another, and the normal group is well aware 
_ Of the fact. One must not make too much of the occasional cases of in- 
: fanticide ; or, at the other end of the scale, of senicide, namely, the put- 


ting away of the old and feeble. Travellers of the baser sort are fond of 
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adorning their pages with such horrors, but they accompany unust 
conditions, namely, either a state of extreme privation, or one of dege 
erate slackness and irresponsibility. The typical savage takes the greats 
pride in the fecundity of his womenfolk ; and on the other hand is 
amenable to the authority of his seniors that gerontocracy, the rule 
the old, might fairly be said to be the earliest form of government. 
must be remembered, too, that the living regularly believe themsely 
to be in the closest communion with their dead ; so that the greybea 
on his way to become an ancestor has all the more power to bless or cul 
credited to him, as it were, by anticipation. 

To sum up about the kin or food-group conceived as the earliest ty 
of social unit, it is not as my husband, my wife, my child, but as our m 
or women, young, middle-aged, or old, that one and all think of the 
selves in their most intimate relations with each other. To realize 1 
collective personality appropriate to sex and age-grade is their only w 
of feeling, and being, at home. The moral law is summed up in the we 
“‘ Imitate.”? The harness of custom will hold so long as every rank in 1 
linked procession conforms to the movements of the rank in front. T 
philosophy of ‘‘ follow one’s nose ”’ will suffice if fortified by an occasiol 
growl from the older and stronger when the rear ranks break step or 1 
A communistic system depends for its success on the average perfor 
ance of the average man; and it was within the compass of the aver 
intelligence to grasp that the primitive kin must not quarrel, m« 
especially over its own women, and that it must share its takings in 1 
way of food fairly and squarely. As for the male duty of protecting 1 
breeding mothers, that must be done vicariously as long as a man ate 
home but wived, and so all-unconsciously bred, abroad. So much, th 
for moral life within the home—the circle of immediate symbio 
Meanwhile, any kind of exogamy implies dealings with neighbot 
What, then, of moral relations with them ? On what minimum terms 
mutual forbearance or positive amity can an inter-marrying union 
social groups be established ? 


(b) Tribal Virtues 


The tribe comes gradually into existence because to shake one’s ¢ 
at the foreign male, and to make eyes at the foreign female, prove in’ 
long run to be incompatible proceedings. In proportion as marriage 
volves cohabitation between the parties, whether it is the husband or 
wife that plays helpmate to the other group, two domestic circles m 
intersect. Nor can it fail to strike them sooner or later that, so far as tl 
can act conjointly in consequence of this intermixture, they are twict 
strong as against third parties. Before any such co-operation can oc¢ 
however, they must be able to converse in something better than 
language of signs. Now we do actually hear of cases—one in point ist 
of the Carib invaders of the Lesser Antilles, who had killed off | 
Arawak males and appropriated their womenfolk—in which the wi 
speak one language and their husbands another. In such circumstam 
however, there might well happen what both African history and Gr 
legend show to be humanly possible, namely, that the mothers sho 
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ng up their sons to slay their own fathers in revenge. Normally, 
wever, when the inter-marrying groups are on some sort of equality in 
wer, not to mention culture and race, they are bound to come to terms 
mut their matrimonial cross-connexions. On the matrilocal system, the 
‘est toleration on the part of the woman’s brethren towards her more 
less furtive lover will induce the latter to protract his stay ; and, once 
tled in the new camp, he will have to pay for his keep by making him-~ 
fuseful. — 
\ patrilocal system, on the other hand, will always be somewhat more 
ficult to establish, since it means some hard bargaining, prefaced it 
y be by not a little poaching, before the women can be parted from 
- society of their mothers. Somehow, male dominance must have 
ched the point at which the united wishes—we had better say the 
ted curses—of the mothers have ceased to exert much practical 
ct. As for the hardship of being cut off from one’s own people, that 
st depend on the extent to which the economic life favours close asso- 
tion between the separate food-groups. Even in the richer kind of 
ne-country hunters need a good deal of room ; while fishing tends to 
icentrate round scattered spots on coast or river. 
Jn the other hand, there willalways occur seasons of plenty, or periods 
interrupted labour during which the people live on their stored pro- 
ons wherever shelter is best obtained, when the scattered bands can 
smble to hold high holiday together. We need to go back, however, 
the etymology of the word “‘ holiday ” to appreciate the taste of the 
age for collective ceremonies which stand with him for the highest 
e that life affords. Even food is not so important in his eyes as the 
tic procedure whereby he seeks food and all other blessings at the 
ds of the unseen powers. For, however secondary its function when 
ded as a means to living, his religious life has come to stand prim- 
and in itself for something more than living, namely good living. 
§ common interest in sacred rites which gives all a sense of height- 
being, in that it causes them to lift up their hearts together, is the 
f source of such moral sympathy as gradually grows up between them. 
firmest spiritual nexus of tribal life is a common worship. 
hat economics will follow in the footsteps of religion is easy to see. 
so-called silent trade, when one party to the transaction nervously 
Sits his object of barter on a prominent stone, and retires into the 
until the other party has had time to remove it and substitute 
quid pro quo, is a tiresome mode of commerce. On the other 
» a religious festival is at the same time a fair when, thanks to 
prevailing “‘ truce of God,” folk otherwise none too friendly can 
ge in the chaffering of the market without risk of coming to 
S. 
ain, law likewise waits on religion for its opportunity. The best way 
ttling a quarrel is, firstly, to get the disputants to meet and have it 
and, secondly, to bring this about in the presence of third parties, 
have no interest in the matter one way or the other, and do not want 
disturbed by feuds such as always tend to spread. Thus in Australia 
iting group is expected to come out on its first arrival with every- 
unpleasant that it has to say about the conduct of its hosts, who are 
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equally outspoken in their recriminations ; the men shout and brand 
their weapons, the women intervene, and, after much steam has be 
blown off, all cheerfully assume their party-manners. Similarly, 
occasions of tribal assembly more serious cases of trouble betw 
kins and local groups are disposed of by some kind of regulated fig 
such as tends to become more and more symbolic, a mere vent 
angry feelings ; as when the culprit is let off after he has stood upt 
shower of spears or boomerangs, which he is usually quite competent 
dodge. : 

All such association, then, under the stimulus and shelter of religi 
clearly makes for peace ; and, even in a loosely aggregated society of se! 
independent groups, between which a certain amount of sneaking mur 
persists on the score of blood-revenge, causes them in the long run to 
tend the area of moral obligation from kin to tribe. The separate broth 
hoods come to acknowledge a common cousinhood. Human society 
reached the stage of the multi-cellular organism. 

Now the savage doubtless always remains collectivist or group-c 
scious in his moral outlook ; but at least he becomes aware, when 
tribal spirit develops, of competing group-loyalties, of which the m 
intense has the disadvantage of being likewise the narrower. Comn 
customs, then, and more especially, as we have seen, common religi 
customs, can do much to promote friendly relations. But something m 
than a diffused friendliness is required to bring home to the moral ¢ 
sciousness the subordination of kin to tribe as part to whole. Defi 
organization of a centralized type must be somehow evolved. In a we 
group-regimentation implies an overhead rule. 

Thus tribalism thrives on war. In North America we find the 1 
word for tribe meaning those who fight together. War, however, has it 
to develop from the loose skirmish to the serried order of battle, and 
authority of the war-chief will vary accordingly. His best chance i: 
combine executive strength with religious prestige ; and the two tent 
go together, since success and mana are for the savage almost convert 
terms. War in its turn leads to conquest, and at this point tribalism, wl 
is essentially a system of co-ordinated groups, passes into State-organ 
tion or polity involving some sort of class system. At its crudest the 
querors form a governing caste, while the conquered are little better t 
slaves or serfs. Unless inter-marriage is prohibited, however, between 
upper and lower orders, an aristocracy of status will gradually be repli 
by one of merit. For the rest, the rule of the stronger will assume the c 
of a superior sanctity, and custom will confer a consecration on the 
tablished regime. Morally dubious, however, as such beginnings | 
seem to us, let it not be forgotten that our civilization is their ultir 
outcome, and that we have in the course of the process become ever n 
conscious of common interests, and of a common duty to promote t 
realization. | 


(c) Inter-tribal Virtues 


Whereas savagery scarcely extends beyond the limits of tribalism, W 
on the contrary it may barely attain them, it must not be supposed 
at this level of society the foreigner is regarded as a pure enemy, a b 
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hout moral rights of any kind. Undoubtedly, in the early world, it is 
only sound policy to bristle up on the approach of the strange dog. 
t his very strangeness is a protection to him, investing him with mana, 
ower to bless and to curse. It is quite a chance which aspect of him will 
vail, Either he will be slain offhand ; or else he will be hospitably en- 
ated, so that he is made free of board and, inthe fullest sense, of bed as 
]. In Australia, for instance, a native will make long journeys into 
sign parts, not without risk of sudden death it is true, but in the main 
sly, and on such terms that, as Lord Avebury puts it, he finds himself 
itled to “a thousand miles of wives.” When he turns up among a 
inge group, he will be closely questioned as to his identity, and must 
jain it in such totemic terms as the others can appreciate. Failing to do 
, he will probably be speared ; but as soon as he has made good his 
ting he is welcome, and, if he has a new corroboree tune or step to 
art to them, so much the better. In this way customs spread, and com- 
n culture makes for common understanding. Indeed, inter-tribal mar- 
es are fairly frequent, and the subsequent initiation ceremonies, 
n the education of the future husbands is entrusted to the group from 
ch the wives are to come, gather the folk together on a scale that might 
ermed incipiently national. 

tis a long way further, however, in the scale of social development 
n, as in North America, a group of fighting tribes find it convenient 
rame a pact whereby the entire confederation, so long as it is unani- 
is, makes war or peace together. Commerce, again, breaks down the 
‘iers between alien peoples, and the trading voyages of the Pacific re- 
| are peacemaking in their effects, so long as the navigators do not find 
cy and head-hunting more satisfying to the adventurous spirit. Mean- 
€, movements of population due to various causes, mainly economic, 
b the social balance, beginning in clashes but usually ending in some 
of amalgamation ; so that the world grows ever more mixed alike in 
and in culture. To this larger world the moral consciousness becomes 
ly adapted ; though, if we are to-day more humanitarian than the 
€ in theory, our practice may still leave something to be desired. 


(2) Activities making for Personality 


irtues constituting Manliness 


has already been pointed out that, just as there are no instincts that 
not the good of the race for their ultimate biological purpose, so 
are no virtues that are strictly self-regarding ; since, in so far as they 
ter to our moral individuality, they are at the same time helping to 
us more useful to our neighbours. On the other hand, even in the 
communistic of primitive societies everyone must, as a matter of 
terest, mind his manners, lest he or she fall too conspicuously be- 
€ general standard of respectability ; for that way lies suffering, 
Sudden death as its downward limit. Even if the kin-group is lenient 
ds its feebler folk, these must approve themselves fit before another 
is likely to allow them to mate with any of its members. Thus, al- 
h moral competition does not take the form of striking out in new 
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directions, there need not be any corresponding lack of individual ente 
prise as regards excelling in all customary pursuits. 

In a word, the ambition of every savage is to live up to the fashion, 4 
has already been said, he is not without a desire for self-realization, b 
it is an exterior self that he has mainly in view. By a sort of imitati 
turned inwards he identifies himself with a copy of what the best peog 
do, and then tries to copy this ideal copy as faithfully as he can. If hec 
in imagination see himself making a good show, he is satisfied. Let hi 
on the other hand “ lose face,” and his self-respect is gone. He canr 
stand up to an adverse public opinion. Nothing is so galling to him 
ridicule, however ill-deserved. He must always be on his dignity, a 
nothing is easier than to offend him by demeaning him in the eyes of ] 
fellows. Half his troubles with the white man are due to more or less u 
witting breaches of etiquette on the part of the latter, whose most radi 
mistake is to forget that the savage is a gentleman, and as such decide 
nice on a point of ceremony or honour. 

Given, however, a sympathetic audience, no one is more ready to p! 
the man ; while, within her more limited circle, the same applies to 1 
woman. We have only to think of the fortitude displayed by the Americ 
brave under torture. As sheer drama it is superb. Ringed round with | 
enemies, he will force them to admire him ; and, since their moral star 
ards agree with his, he doubtless succeeds in doing so. Now a self-este 
so closely allied to self-display has obviously its petty as well as its nob 
side. It may produce the coxcomb as readily as the hero ; many a sav 
warrior, in truth, being an odd mixture of the two, while as for pain, 
wounds received in battle may well have cost him less than those incid 
tal to his toilette. On the whole, however, we may say that this anxi 
to shine keeps the average individual up to the mark alike in the essent: 
and unessentials of current conduct, so long as the social system is inta 
whereas, if the cross-imitations are interrupted, the morals br 
down. 

For the rest, a responsiveness to the social drill being more passive ¢ 
less voluntary than a true self-control, which involves assent to an in 
ligible principle, the repression entailed is greater. Hence savage mora 
is apt to present the contradiction of a rigorism tempered by o1 
Periodically custom allows the savage to let himself go, usually on sc 
religious excuse, and for the time being he seems to part company ¥ 
all his moral rules. The false notion that this in his normal condition, 
stead of an occasional remedy designed, as they say in Ashanti, “ to m 
the heart cool,” is responsible for many an undeserved libel on 
general character of worthy folk, who despite such outbreaks are for 
most part steady-going in the extreme, as the stability of their inst 
tions proves. We must blame the custom rather than the individual 
in order to do the correct thing, he must at stated intervals behav 
though temporarily intoxicated or downright insane. The same pet 
can, when occasion demands, throw himself with equal abandon : 
duties that tax his powers of self-sacrifice to the utmost, more especi 
if a certain magnificence of gesture, as for instance in the way of reck 
courage or equally reckless liberality, is thereby achieved. Making all 
ance, then, for the ready-made cut of his moral garb, we can see that. 
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groper man who wears it. Under civilization each of us has a far better 
ance of securing a fit; but even so the happy mean between uniform 
d fancy dress is none too easily attained. 


| Virtues constituting Godliness 


It remains to consider the effects of primitive religion on the inner life 
far as these make for an increase of moral individuality, that is, of the 
wer to choose, initiate and direct in all that relates to the good life. 
rer and above such manliness as can be fostered in ordinary folk, there 
needed the supermanliness of those rarer spirits whose function it is to 
d the rest. In the eyes of the savage such men stand nearer to the gods, 
actually rank as gods. Hence godliness is no bad word to express the 
perior degree of enlightenment and driving force manifested in those 
ose natural gifts, fortified by a suitable education, mark them out for 
sitions of social authority, with a social responsibility thereto attaching 
strict proportion. One must not, of course, exaggerate into a difference 
kind what is but a difference in the degree of realizable capacity as be- 
een one man and another. Yet it is plain that, so long as biological de- 
tions from the average occur, it must profit a human society to utilize 
se conducive to its more intelligent management. 

At the same time, social sympathy would seem to rest chiefly on the 
ognition of an equality of need rather than on that of an inequality of 
rit. If a human group is to remain morally at one, it will not do to em- 
asize the dependence of one part on another, but on the contrary to 
ke the most of the common dependence of each on the rest. It is bad 
se for inferiors and superiors to regard themselves severally as such ; 
one and all can afford to translate the superiority implied in leadership 
something relative to the general good, namely an opportunity and 
for fuller service. The “‘ super ”’ of the superman may thus be, as it 
e, detached from him and represented as a capital value which really 
Ongs to all, though lent to him on trust. It would be a fatal policy to 
down all talents to the minimum, or even the average, ratio of 
iency ; but to level them up by recognizing a transcendent or divine 
dard, to which even the best men with all their efforts can but im- 
ectly attain, is bound to bring out all the power that a lofty aspiration 
excite in human nature. Religion, together with morality and educa- 
» must always support a doctrine of aristocracy ; yet it must do this in 
junction with a doctrine of humility that proclaims a sense of infinite 
rtcoming to be the secret of all striving after the ideal, and makes this 
e discontent with self the final test of human nobility. 

OW primitive godliness is, from a civilized point of view, a very 
btful type of virtue, and if its moral value is to be justified it will be 
Ssary to examine it at some length. The manly savage, indeed, we 
€ not great difficulty in understanding, even if he sometimes seems to 
0 go to the wolf for his model of what a man should be. But we are 
icious of the man-god. Indeed, none of his modern analogies, con- 
ated king or infallible pope, canonized saint or inspired poet, can be 
to enjoy an authority that is divine beyond all dispute. On the other 
» when biology puts forward a theory—of course it does not pretend 
€ an ultimate explanation—of genius as a happy combination of 
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unusually potent genes,’ it does nothing to show why, and in what form 
society ought to utilize and respect it. A moral philosophy, then, needs 
think of outstanding human goodness in some way better suited to its ov 
purposes. Hence, so far as the savage can be credited with a conscio 
doctrine on the subject, its main tenets may turn out to be less inadequa 
than might at first sight be supposed. For the belief in mana more or kk 
explicitly involves two assumptions : firstly, that all good mana is a g 
to a favoured few who must show themselves worthy of it ; secondly, tk 
it is meant to be used for the benefit of all. 

Thus, on the one hand, the possession of mana is held to be conditior 
on the observance of taboo. Wonder-working is incompatible with se 
indulgence ; nay, to be truly great a man needs to cut himself off from t 
interests and pleasures of ordinary life—must “‘ scorn delights and li 
laborious days.”? Not only is he bound to face the stern discipline in 
dental to initiation, but he needs to maintain his austerities throughe 
life, lest his indwelling power should depart and leave him an emp 
vessel. If he is to inspire others with a faith in his helpfulness, he mi 
first possess faith in himself ; for the impotence of the charlatan is p1 
portionate to his want of self-respect. At all levels of society, includi 
that of savagery, there are hypocrites whose sanctity is but an offic 
smugness which they sport like a mask; yet these count for very lit 
beside the genuine leaders, in whom a certain honesty of purpose mi 
always prove the secret of their strength. 

Again, on the other hand, good mana is known by its fruits. An an 
social wonder-working is rated as black magic, and plain men see to 
that the sorcerer dies the death. No doubt the use of good mana incluc 
a power to punish with curse or excommunication, but this is stric 
limited by the public interest, being simply a way of calling down 1 
justice of heaven upon the backslider who is at once criminal and sinn 
Indeed, the principle of the responsibility of leaders is so well recogniz 
in the primitive world as even to be overdone. That one by his own fat 
such as neglect of his taboos, should be forcibly deprived of his posit 
of authority, is reasonable ; but it is hardly so reasonable that sickness 
old age should condemn the worthy ruler to an abrupt and violent e1 
Yet such a doom is often allotted by custom to the savage potentate w. 
in the heyday of his powers, has been accounted to sway the very u 
verse, to make the sun to shine and the rain to fall, for the benefit of 
subjects. One of the many paradoxes of human religion is the view tha 
is possible to propitiate and honour a god by slaying him in another 
his aspects. The primitive king, moreover, takes up office with a 1 
knowledge of the conditions under which he must lay it down, and is tl 
in a sense a willing victim—one who identifies his sacred mission with 
very life, and is prepared to revitalize with his own blood that power 
superhuman guidance which must never grow feebler if the commur 
is to last. On the other hand, such a death is regarded by all concernec 
a translation to a sphere of greater majesty conjoined with usefulness 5 
the tomb of the departed monarch becomes a shrine, his relics are p 
lific in miracles, and his ghost is uplifted to rank among the gods a 
source of blessing to all future generations of his people. Even so, st 

1 See the Article on Biology and Human Progress, p. 238. 
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iblic divinity is only to be purchased by private suffering. Indeed, a 
zime of custom, as compared with one in which the individual is more 
e to choose, possibly offers fewer opportunities of evading the funda- 
sntal law of society that greater privilege stands for harder service. 
It would be an endless task to consider in detail the many types of 
ding men whose social position carries with it a more or less sacred 
aracter, with a corresponding obligation to behave in a strict and cir- 
mspect way. From a modern point of view, we might be tempted to 
ssify them according to their functions as lay or religious, chief or 
ctor ; whereas really one and all in their own eyes are wielding a power 
ich, whether inherent in their office or derived from ceremonies, is 
nething, as it were, superadded to their ordinary personality, a com- 
nication of energy from a source lying beyond the range of common 
9erience and unexplainable in terms of common sense. It is not, of 
irse, as if none but a great man had any chance of access to such a 
ther plane. In the first place, all the public rites of the community 
ye the same end in view, namely, that of tapping some sort of super- 
ural grace. In the next place, the meanest individual can expect his 
le share of mana—a slice of luck, a touch of inspiration. Yet, on the 
ole, it is reserved for the man of light and leading to play the part of 
ermediary between the people and their gods; and it is on such a 
oretical basis that primitive government implicitly rests, being always 
the broadest sense of the term a theocracy. 

Phe anthropologist has to recognize that there are many possible ways 
symbolizing the divine; but, however it is figured and explained, 
ether under an impersonal and quasi-material or under a personal 
quasi-human form, it is universally believed to stand for all that 
an nature longs to enjoy more fully than it has yet—strength, wisdom, 
piness, duration of days. At the same time the savage world at large 
Iso conscious of something antithetic to the divine—another set of 
uences that conspire to encompass life with horrors and drag it down 
death. Balancing uncertainly between these opposite stresses of 
reme hope and supreme fear, the majority in times of peril turn to 
few who can deal boldly with the critical situation. When the crowd 
ics, those in charge of the emergency exits must not lose their heads. 
uch circumstances the leader is called upon to show more confidence 
perhaps he feels ; and it is not only the bad doctor who tries to look 
r than he is. panes it would be unfair to judge the man who is 
ted to cast out disease-devils as a solemn humbug, because he some- 
S seems to descend to conjuring tricks, as when an Australian 
icine-man pretends to suck out magic crystals from the body of his 
ent. It is a professional gesture that is in strict keeping with the 
jal tradition, and is adopted, without any sense of guile, as part of a 
ent designed to carry conviction on the face of it. Indeed, in order 
€ popular all authority must somehow manage to be impressive ; 
use simple folk believe mainly through their eyes. On the other hand, 
tder to appreciate the man who stands out among savages as of 
tior character and ability, we must endeavour to project ourselves 
his inner life, so as to discover what kind of disposition it is that 
ers him so strong and efficient. Moreover, we may be sure that he 
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has not got what Plato would call ‘* the lie in the soul,” but on the contrar 
is upheld by a sense of being in touch with some higher reality. On it 
intellectual side this experience of mana is hard for us to interpre} 
because primitive theology is a mass of obscurities and contradictions 
Morally, however, it likewise involves emotional conditions that we ca 
appreciate better, since they reflect far more clearly than any play ¢ 
ideas the common and abiding tendencies of human nature. 

Rites may be divided roughly into negative and positive, according 4 
their main purpose is either to keep away curses or to attract blessing: 
The evil avoided or the good sought is always of a mystic kind, that ist 
say, is held to transcend the ordinary alike in its causes and its effect 
Hence, being such as to stir the mind to its very depths with transport 
of dread foreboding or else of exaltation, the experience in question tenc¢ 
to acquire more significance on its moral than on its material side ; s 
that the fears and hopes of the religious man come to be largely cor 
cerned with accursedness and blessedness, more or less clearly conceive 
as states of the soul. . 

Thus, to deal first with the subject of negative rites or taboos, a typic: 
way of representing their object is to think of it as the avoidance ¢ 
uncleanness. It is a spiritual uncleanness that is meant, though savas 
religion—and advanced religion is ever liable to the same fallacy—is aj 
to fall back on the literal sense of its symbolic act, so that, for instance 
a savage will indulge in an endless number of lustral baths, or scour h 
inside with purges and emetics, in order to get rid of the sin for whic 
the very name that he commonly uses means “‘ dirt.”? Another difficult 
of rudimentary religion is to distinguish between a moral and a mere. 
ritual purity. Many taboos would seem to have begun as almost irration 
phobias'—for instance, the fear of contact with woman’s blood. Thus 
is but gradually that round such casual centres of primitive attenti¢ 
there gather all sorts of vitally important obligations ; as, for exampl 
the laws against incest and the murder of kindred may well have develops 
out of some such quasi-physical repulsion. Indeed, the path of the stri 
observer of tradition is beset with so many pitfalls, a devil lurking at d 
bottom of every one, that he may be excused if he is more immediate 
occupied with walking warily than with attending to the precise directic 
in which he is going. 

Nevertheless, the mere act of restraining oneself from oversteppil 
the bounds is not destitute of positive benefit. To practise chastity, f 
instance, may begin as a ritual precaution, but the self-control therefro 
resulting is a spiritual asset, in that it promotes the sublimation of sexu 
desire? as well as otherwise assisting to discipline the character. T 
same growth of moral value can be noted in the case of fasting, or 
that of the sacrifice of property. At first these are repressions of norm 
instinct induced by almost meaningless fears, causing good food to | 
treated as if it were poison, and useful objects to be thrown away as 
they were infected with disease. Yet to endure such deprivations is go 
for the soul in the long run, not exactly for its own sake, but because 


1 See the Article on Psychology, p. 345. 
2For an account of the process of sublimation, see the Article on Psyel 
Analysis, pp. 372 and 375. 
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fords preliminary practice in bringing the will to heel and using it as 
e ally of reason in the work of shepherding the passions. Hence, to be 
ire and to be strong in heart ultimately go together ; and thus not only 
gatively, but quasi-positively, his taboos afford the savage a lesson in 
dliness by exhibiting it as the moral opposite of all such spiritual 
ngers and temptations as are most damning, that is, deadly. 

Turning to positive rites, we perceive their general import to be the 
suring of mystic blessings ; which in turn, as having the transcendent 
d infinite quality that belongs to the supernatural, come to be chiefly 
visaged as an enlargement and uplifting of the spirit. Here, again, the 
age tends to confuse the ritualistic with the moral effect, so that the 
e itself seems as it were automatically to communicate the grace. Thus 
rimitive act of religion is, on a short-sighted view, easily mistaken for 
ort of pseudo-scientific operation ; and the civilized observer contemp- 
yusly notes how the unpractical savage goes on cheerfully performing 
surd experiments, the outcome of which is mil. It may strike a more 
netrating mind, however, as a little remarkable that the world should 
ve persisted through such long ages in taking all this trouble for 
thing. It is true that men have always prayed to the gods for their 
ly bread and all other material kinds of prosperity ; but this is but 
tt of a larger hope that embraces all good living ; which in turn really 
ounts to the inward experience that it is good to be thoroughly alive. 
es, duly carried out after a preparation conditioned by taboo, are 
ind to yield mana. Having suppressed the flesh, the godly man finds 
it he has liberated the spirit. He has acquired a fresh self, and one with 
ich it is more encouraging and altogether more satisfactory to dwell. 
n aboriginal Australia can talk, like Dante, of a “‘ new life,’ such as 
es with and through the puberty rites, and is experienced in even 
er forms in the progressive initiations to which the adult is subject. 
€ primitive theologian be asked whence the mana comes, his answer 
ting and mixed ; but he knows that it comes, while his ritualistic 
ition also tells him how it is acquired. His religious experiments, it 
€, may not always succeed ; for often he over-excites himself, and 
erates a sort of temporary madness. On the whole, however, the god- 
ss of the savage may be reckoned the chief source of the morale that 
slowly but surely raised humanity from the purely animal level to a 
ized condition. 


CONCLUSION 


he anthropologist is a man of science, and is therefore not called upon 
lay the philosopher and interpret human history from the standpoint 
e ideal—a precarious task, since the philosopher is a man like the 
of us, and has to construct his notion of the ideal and perfect out of 
ents which are tentatively selected from the actual and imperfect. 
ertheless, to consider ourselves in the light of what we may reasonably 
to become is our first and last duty as self-directing beings. Strictly 
rdinate to this end is, therefore, the function of a Science of Man 
h provides a preliminary statement as to where we are at present, 
how we got there. Such a science, keeping clear as it tries to do of 
theory of ultimate value, is not strictly qualified to affirm the reality 
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of human progress at all. After a fashion, however, and without prejud. 
to the final verdict of philosophy, it can do this by observing the resu 
of Man’s competition with the other related forms of life. Indeed, 
far as knowledge of fact can take us, we are on firmer ground when ° 
take stock of ourselves as evolved animals than as undeveloped ange 
Thus, in a quantitative way, we can attest the increased dominance 
our species by reference to the growth of population and the grea 
average duration of life. A qualitative criterion, however, could alc 
serve to justify the philosopher in claiming, as against the dismal assur 
tion of cosmic indifference; that this long historical process stands : 
the gradual unfolding of an immanent good. He must be able to sh 
that through the ages mankind has advanced from a less to a more sat 
fying kind of experience—that the meaning of life has been someh 
enriched. Can any such conclusion, then, be gathered from the foregoi 
account of savage morality ? What, perhaps, comes out most clea 
from such a bare sketch of the main facts, is the preoccupation of 1 
primitive mind with brave dreams that, however fantastic in themselv 
react on it to stimulate desire and to enlarge hope. As far back as we ¢ 
trace him, Man appears as a visionary who has lived on an overdr 
and traded on credit. Since, therefore, something infinite attaching to. 
notion of good has hitherto helped him on his way, it might well se 
sound policy on his part to continue steadfastly to imagine the divi 
and to treat it as the only true measure of the human. 
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GLOSSARY TO TEXT 


Totemism, as applying to the clan, is the system whereby a subdivisio 
a tribe identifies itself with an animal—or plant—species, using 
name and claiming to be in mystic touch with it. 

Mother-right stands for kinship as traced through the mother, b 
matrilineal in so far as the children derive their family name from h 
matrilocal so far as they are brought up in her home and among 
people, and matripotestal so far as they are under the legal contro 
her people and herself. Father-right implies the opposite of th 
conditions. 
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THE CHARACTERISTICS AND DIS& 
TRIBUTION OF THE HUMAN RACE 
AN INTRODUCTION TO ETHNOLOG 


INTRODUCTION 
Time and Space 


In this Article we shall limit ourselves to the existing species of ms 
Homo sapiens, to which all the living races of mankind are conventiona 
referred. Moreover we shall consider only those forms of man that ex 
at the present time or have existed in the recent (holocene) period 
which we live, and even here we shall confine ourselves to living peopl 
referring only occasionally to the neolithic period and ignoring the earl: 
representatives of Homo sapiens—men of the Aurignacian, Solutrean a 
Magdalenian periods, z.e. of the latter half of the Old Stone Age—as w 
as their epipalxolithic (mesolithic) successors, transitional to the Ni 
Stone Age. 

Yet, in order to have a background for our living races, it is necessa 
to make mention, however bare, of the older species of mankind whi 
furnish the most important fossils of the paleolithic age. Fig. 1 (af 
Elliot Smith) represents the relative position of the more importa 
species and genera of extinct man in relation to the races of the prese 
day. It will be noted that none of these early men stand in the dir 
line of ascent of modern man ; we have in fact to give up the traditior 
idea of the ‘‘ missing link.”’ There is indeed no single missing link joini 
us to the apes, but innumerable forms bringing us nearer as we go ba 
in time to the common anthropoid ancestor. “In our first youth: 
burst of Darwinianism we pictured our evolution as a simple processi 
of forms leading from ape to man. Each age, as it passed, transformed 
men of the time one stage nearer to us—one more distant from the a 
The true picture is very different. We have to conceive an ancient wo 
in which the family of mankind was broken up into narrow groups 
genera, each genus again divided into a number of species—much as 
see in the monkey or ape world of to-day. Then out of that great wel 
of forms one species became the dominant form, and ultimately the s 
surviving one—the species represented by the modern races of mankind 

It is perhaps worth noting that of the older forms Piltdown 
(Eoanthropus Dawsont) is a relatively large-brained type with a lo 
jaw resembling that of a chimpanzee—in fact the jaw was at first held 
many to be that of a chimpanzee accidentally associated with fragme 
of a human cranium—while the recently discovered remains of Pe 
man (Sinanthropus pekingensis) is of the low heavy-skulled type, wit 
great bar of bone running across the forehead above the orbits, but 

1A. Keith: The Antiquity of Man (1915). 
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w clearly related in form to that of Piltdown man. Nothing is gained 
endeavouring to estimate the duration of the palzxolithic in terms of 
rs, but we may agree that the trend of modern research is to place 
end in Europe some eight or ten thousand years ago, while the imagi- 
ion best deals with its earlier phases in terms of changes of geography, 
na and flora; thus England, Ireland, and the continent were one, 
re was no English Channel, and a greater Rhine, with the Thames 
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Fig. 1.—SCHEME SHOWING POSSIBLE RELATIONSHIP 
OF VARIOUS FORMS OF MAN 


uent, opened into the Arctic Ocean somewhere in the neigh- 
hood of Iceland. 

garding the place of origin of man, we can only say that “ some- 
e in Asia ” is regarded as the most probable ; while as to the causes 
erentiation of the main races of mankind, the only suggestion 
g even prima facie plausibility is that put forward by Keith, who 
ds the outstanding racial differences as directly due to qualitative 
uantitative variations in the secretions of such glands of internal 
ion as the thyroid, pituitary, etc. How far this fascinating hypo- 
is true only the future can show. 
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Considering area in relation to time, 7.e. the filling up of the world, 
we accept Asia (whether East-Central or South-Western) as the crac 
of mankind, it is worth noting that such early forms as Heidelberg a 
Piltdown man had reached Western Europe at the Chellean period—t 
dawn of the pleistocene, the recent or quaternary period of the geologi 
—while there is steadily accumulating evidence in the West of mai 
handiwork at an even earlier period, though no actual remains of tertie 
man have yet been found. At the other extreme of the time scale, 
substantiated trace of palzolithic man has yet been found in the N 
World, indeed all the evidence goes to prove that both North and Sot 
America have been peopled exclusively by our own race of man, Ho: 
sapiens. 

Here it is convenient to define two terms which we shall have occasi 
to use, viz. paleanthropic and neanthropic. The former is applied 
all forms of man other than our own, the latter includes the many sto 
of our species. In time, paleanthropic man as we know him at 1 
moment is mainly of the Lower and Middle Paleolithic, but the d 
covery of Rhodesian man, an archaic form which persisted until a f 
thousand years ago, indicates how rapidly our knowledge may chan; 
Neanthropic man appears in Europe with the Aurignacian period, 3 
at the beginning of the Upper Paleolithic. 


The Basts of Classification 


In attempting to define the term “‘ race ” we cannot do better th 
follow Haddon, who uses it to connote “a group of people who hz 
certain well-marked features in common,’’! with the addition that 1 
group should be as large as possible, e.g. we do not speak of a Swed: 
race, although typically the Swedes as a group have certain well-mark 
physical characters, but we regard them as one of the chief constitu 
peoples of that much larger group having these same characters, which’ 
call the Nordic race. While the number of characters that are to 
taken into account is largely a matter of individual opinion—in the p: 
there have been many systems of classification proposed—it is gener 
agreed that character of hair, skin, colour, stature, shape of head, s 
of face and shape of nose, are among the outstanding criteria of ra 
with quality of hair as perhaps the most important, and it is these 
we shall use in this Article. 

These criteria are in the main empirical, only doubtfully to be rela 
with environmental conditions. Thus, although it is true that the Ne 
race is confined to the tropics, and that in India skin colour is predo 
nantly dark, it cannot be said that all or nearly all inhabitants of 
torrid zone are dark skinned, witness Arabs and millions of south 
Chinese, nor can more than a tentative case be made out for the asso 
tion of a high nasal index with tropical conditions. 

We may add that, apart from inter-breeding, the common criteri 

1A,.C. Haddon: The Races of Man (1924). The author takes this op 
tunity of stating his indebtedness to this invaluable small book, and 
though, to a less extent, to A. H. Keane : Man, Past and Present (1920). 
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e are of extreme stability, and that if there ever was a time of consider- 
e “‘ plasticity ”’ this is long past. 

The criteria most generally useful are as follows :— 

Hair:—This is generally recognised as of three qualities, 7.e. 
traight,” “‘ smooth, wavy or curly,” and “‘ woolly.” 

Golour :——Skin colour is more important than hair and eye colour, 
ugh dark skin and dark hair commonly go together while the corre- 
on of hair and eye colour is by no means so close, e.g. in Cornwall and 
9 in Brittany there is a dark-complexioned dark-haired light-eyed type 
great physical attractiveness. As already stated, dark-skinned peoples 
generally found in or near the tropics. On the other hand, there are a 
mber of peoples living in the torrid zone who are true ‘* Caucasians,” 
onging to the Mediterranean race, and such peoples (apart from sun- 
mn and dirt) usually have relatively light-coloured skins, though these 
1eat coloured to light brown, with perhaps a tinge of copper) are con- 
erably darker than those of Europeans. The Hamites, especially the 
thern Beja (p. 467) of the Red Sea Province of the Anglo-Egyptian 
Jan, are a good example of such “‘ dark ” or Allophyllian Whites, as 
xley called them. | 

stature :—Here it is well to be precise : following Haddon, the terms 
hort,”’ “‘ tall,” etc., will be used, wherever measurements are available, 
accordance with the following table, stature being given in inches. 


Pygmy .. .. —§8} in. (-1.48 m.) 

Short ne -. 584-624 in. (1.48 m.—1.58 m.) 
Medium .. .. 62}-66in. (1.58 m.—1.68 m.) 
Tall we .. 66-672in. (1.68 m.—1.72 m.) 
Very tall .. -- 672in. + (1.72 m. +) 


hat there is a considerable range of stature in most peoples is obvious, 
here, as in other measurements, averages of groups of thirty or forty 
viduals come remarkably true ; moreover a tall race will not (apart 
dwarfs) contain very short individuals nor a pygmy race tall men. 
ead-shape :—Looked at from the side some heads will be seen to be 
, others short (the hair must be discounted), while seen from above 
heads look long and (more or less) round respectively. The various 
ees of this distinction in shape are expressed by the Cephalic Index 
g) or Cranial Index (skull), which is the ratio (or percentage) of the 
dth of the head or skull to the length, the latter being taken at 100, 
i B x 100 


for this figure not to fall between 65 and 90, and the vast majority 
etween 70 and 85. The terminology commonly applied to this index 
pis : 


. Except in artificially deformed heads it is uncom- 


-75, long or dolichocephalic. 
75-80, mesaticephalic. 
80 +, round, or brachycephalic. 


difference of the index taken on the living and on the skull is about 
its, hence the cephalic index can be converted into the cranial 
by the subtraction of 2, and vice versa. 
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Character of face, prognathiim:—Though a number of indices are 
common use for the face, it does not seem necessary to discuss them 
this Article. We are so accustomed to looking at faces that the ter 
** broad-faced,”’ ‘‘ long-faced,” are self-explanatory, while all must hi 
noted the varying projection of the forehead and cheek-bones (ms 
bones). Projection of the lower part of the face, especially of the loy 
jaw (prognathism), is common in Africa, and where it is extreme th 
may be definite ‘‘ snoutiness.” This is generally, and no doubt correc 
regarded as a “‘ low ”’ character, its opposite, “‘ orthognathism,”’ especi 
when allied with a prominent forehead, being considered “‘ high ” fr 
the intellectual standpoint. But it should be noted that many Negr 
have bulbous foreheads without being particularly intellectual, while: 
least developed races, with infantilistic crania, such as the Bushmen, n 
be relatively orthognathous. 

Nose:——The nose may be long or short, broad or narrow, with its bri 
flat, medium, or projecting. The relation of length to breadth is so i 
portant that it seems well to give the terms and figures commonly e 
ployed, and since there is no morphological identity of the nasal indi 
taken on the living and the skull, and no easy mode of conversion of ¢ 
to the other, only the figures for the living are given. The index is ag 
B x 100 

ie 


, and the terms applied are :— 


§5-70 leptorrhine. 
71-85 mesorrhine. 
86-100 platyrrhine. 


Noses that are broader than they are long (hyperplatyrrhine) are not v 
uncommon among Negroes. This index has proved of special use in ar 
in which the population is of mixed origin, e.g. in India it has b 
claimed that nasal index is an adequate guide to social status. The dey 
opment of the root of the nose is important (low, medium, high), as v 
as certain forms of the nose. Here most of the terms are self-explanate 
but it should be noted that the so-called ‘‘ Jewish ” nose, though of 
called “‘ Semitic,” is not truly so, since the purest Semites have it m 
it is characteristic of the ancient Hittites and their modern represe 
tives the Armenians ; it should be called ‘“‘ Armenoid,”’ and where pres 
in a typical form may fairly be taken to indicate the admixture of 
menoid blood. 

Lest it be thought that undue space has been devoted to very comm 
place definitions, it may be stated that experience extending over 
years has shown the absolute necessity, when writing for lay readers 
be extremely precise in definition if they are to grasp without inn 
able photographs the significance of physical characters. Moreot 
distribution maps of the various physical characters—stature, cep 
index, etc.—such as those given by Ripley’—should be studied whene 
possible (see Fig. 2). 


1 These definitions and remarks have been taken from the author’s w 
The Races of Africa (1930). 

*W. Z. Ripley: The Races of Europe (1910), with excellent maps a 
cephalic index, stature, and complexion, in Europe. 
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‘much interest attaches to ‘‘ blood groups,”’ and such high hopes 
at one time entertained as to the assistance they would prove to the 
opologist, that it seems advisable to devote some little space to 
, though in the present state of our knowledge their importance is 
bly less than was at first hoped. 
was discovered in 1900 that there were definite substances in the 
of some bloods that would agglutinate, or clump, the cells of cer- 
ther bloods, and it was further shown that on this basis blood can 
ssified into four groups.1 These groups are commonly represented 
i¢ Roman figures I, II, III, IV (sometimes by O, A, B, A B, with 
nce to the bodies theoretically causing agglutination) and the chief 


© a good account of human blood groups see L. H. Snyder in American 
l of Physical Anthropology, 1926. 
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MAP OF CEPHALIC INDEX (MODIFIED FROM RIPLEY) 


Fig. 2.—-ZUROPE 


anthropological interest of the blood groups lies in the varying percentag 
of each group in different peoples, for it was soon found that differ 
populations—we dare not as yet say races, except in a restricted sense 
were characterised by different frequencies of the four groups. Eve: 
where we find both IT and III, but the proportion varies : e.g. to te 
large units, II is high in Caucasians, relatively low in Asiatics a 
Negroes, while ITI, comparatively high in the two last groups, is low 
Europeans. Thus, in a general way, it may be said that while IT is hi 
in Western Europe this group falls in frequency towards the south a 
east, while III rises. But, with the exception to be noted immediate 
it does not appear that the differences are sufficiently clear cut to ena 
the human varieties to be differentiated by blood tests. These tests, th 
fail to justify the more extreme hopes entertained in the early years 
their discovery ; rather must they take their place among the older a 
better-known criteria. Nor is this to be wondered at when it is reme 
bered that groups II, III, and IV have already been found in the f 
orang-utan tested, while I and II have been found in the chimpanz 
for it is obvious that these facts indicate the high antiquity of the grou 
unless indeed it be claimed that, unlike other anatomical traits comm 
to apes and men, they are not part of a common heritage, but arose 
dependently by parallel development. 

There are, however, certain facts of great anthropological interest 
the distribution of group I to which allusion must be made. To pu 
briefly, this group is found in an unusually high percentage of individu 
of certain peoples occupying areas which are in a sense “‘ outliers,” 
that it has been suggested that its presence in high frequency may 
looked upon as an indication of the degree of isolation of the peoples 
whom it occurs. A group of North American Indians (483), believed 
be pure-blooded, give 91.3 per cent. of I, a percentage so high as to k 
to the conjecture that before the Discovery the percentage of I may hi 
been 100, while, as pointed out (p. 475), the variation in type in the 
habitants of America (other than arrivals in the last 500 years) has nec 
sarily required a relatively lengthy period to come about. But against t 
must be set the Australians (1176), with a percentage of I of 52.6. T 
is only moderately high, and not so high as might be expected for 
Australians on the isolation hypothesis. For it is a fact that the Austr: 
must be regarded—for reasons that cannot be given here—as a m 
primitive and isolated member of Homo sapiens than the American In 
while again the Australians show nothing like the degree of variat 
found in the latter. Actually the Melanesians of New Guinea (ce 

with an element of Polynesian blood) and the Negroes of West Africa 
about the same percentage of members of group I as the Australi 
Moreover, one observer’s figures give 45.5 and 54.5 of I and II for Cen 
(Arunta, etc.) Australians, leading him to regard their blood groupin 
ultra-European. 

The following table shows at a glance some of the data—its fi 
taken from Ruggles Gates, Heredity in Man (1929)—furnished by re 
investigators, on which the above paragraphs are based. 
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s similarity of the blood of Hungarian Gypsies to that of Hindus, 
yunting to practical identity, will be noted, though the former left their 
ian homeland hundreds of years ago. 
Ve may add, as facts of the greatest interest though only indirectly 
cerning the subject of this Article, that: (1) Although, as might be 
ected, a new-born child, in whose vessels its mother’s blood has been 
ulating, is of the same blood group as its mother, its own blood group 
etermined by heredity—asserts itself after a few months, and this is 
necessarily the blood group of its mother, indeed it often is not. 
The inheritance of the blood groups is on Mendelian lines,' though 
e is some disagreement as to the exact formula. 
- is important to distinguish between race, nation, and people. As 
dy stated, race is defined by anatomical characters, but it must be 
hasised that the living races of the anthropologist are not regarded 
orresponding to the species of the zoologist, but rather to smaller 
ps, varieties or possibly sub-species. Moreover, apart from anato- 
peculiarities, races may exhibit physiological peculiarities in matters 
mperament, e.g. it seems agreed that Negroes are more musical than 
es. ““ Nationality *’ stands apart from race and is in the main a matter 
istory and politics, indeed most nations are composed of more than 
ace, e.g. the British nation is mainly a mixture of Nordic and Medi- 
ean races. The term “‘ people ” is generally used in a rather inde- 
inate sense, usually fairly obvious and often connoting a group that 
ither racial nor national but united by some other lien, as for instance 
ge, or some other particular form of culture. Tribe is commonly 
ed to a unit of the lower cultures, whose members have a common 
e, and, like those of a nation, usually act together in external affairs. 
guage, which has been more studied than any other single human 
ty, is of such vast practical and political importance that it is some- 
hard to remember that this is but a special form of culture, no more 
erion of race or of primary assistance in classifying peoples than any 
cultural feature. But because of the large part that language has 
d in our lives and cultures, as well as on account of ancient habit, 
habitually transfer linguistic terms to racial units, and only use 


ra full discussion of the Mendelian Theory, see the Article on Sex, 
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dictates whether this is “‘ good ”’ or ‘* bad ”’ anthropology. Thus we sp 
of Semites, though ‘‘ Semitic ”’ is essentially a linguistic term, and 1 
usage is sanctioned by anthropology, while to speak of Aryans in a ra 
sense is not generally considered permissible, perhaps because of 
enormous area peopled by the most divergent races over which Ar 
tongues are spoken. Nevertheless, similarities and differences in langu 
are so striking, often go back so far, and are of such deep significar 
that everywhere in the less well-known parts of the world classificat 
tends to be largely linguistic, as for instance in Africa, where the distri 
tion of the great families of language (see map) in a broad sense ¢ 
responds almost everywhere with ethnic reality, so that in general c 
line ethnic and linguistic maps of Africa—except in the north—wo 
agree if superposed. 

Although the study of temperament is only beginning, it seems ne 
sary to say something about this, for if temperament be regarded fi 
the racial aspect it will be seen as an important expression of racial mei 
quality. We will therefore deal briefly, on the appropriate pages, v 
the races of Europe and two highly civilised peoples of the Far East, 
Chinese and Japanese. There are, however, certain pitfalls that must 
borne in mind and allowed for. Social position—class—is perhaps 
important as race ; again, time, in the sense of the period of a civilisat: 
counts for much, e.g. to call the members of the oldest of Eastern civil 
tions ‘* cruel ”’ because torture and horrible modes of death were so. 
times resorted to in recent times, with the implication that the w. 
races are not cruel, seems little to the point in the members of a nai 
which two or three centuries ago used to “‘ hang, draw, and quarter ” 
political enemies, while it is certain that no nation or people could 
taught the Inquisition anything in the way of torture. 


THE RACES OF MAN 


The earlier attempts at the classification of mankind into a small m 
ber of great racial divisions are of historic interest only, nor is this 
place to discuss the relative merits of the more modern plans, non 
which are ideal. In practice the following scheme, with six races, and 
or six great divisions of mankind, according as to whether we retain 
term Caucasian as a synonym for the ‘‘ white ” man, probably wor 
well as any :-— 


The Nordic Race | Together comprising White or, to u 
The Alpine Race ‘conventional but extremely conve 
The Mediterranean Race } term, Caucasian Man ? 

The Mongol Race Yellow Man 

The Negro Race 

The Australian Race 


This is the scheme we shall adopt, though pointing out some 0 
more obvious difficulties, or at least infelicities, of nomenclature. 


1 Two other “ races,” the Dinaric (p. 441) and the East Baltic, are some 
recognised, but are probably best regarded as of mixed origin. 
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Jo sooner is the Alpine race constituted than its western members 
nediately fall into two great sub-groups : the European Alpine round- 
d, with a cranium that suggests part of a sphere, and the Armenoid 
Asia Minor, with the back of his head (occiput) flattened, great basi- 
tical height, and in the living a nose so definite in shape that it is given 
yecial name, ““ Armenoid.” As to the so-called Dinaric race inhabiting 
head of the Adriatic and neighbouring lands, if it is not a race of equal 
ye with the other three European races—as some anthropologists con- 
ar it to be—it must be regarded as a greatly modified variety of Alpine, 
as a cross between Alpine and Nordic with perhaps a touch of the 
nenoid. Again, in Central Asia and the Far East, there are two groups 
ch are both certainly Caucasian and perhaps both Alpine. These are 
Turki and the Ainu. The former have a yellowish-white complexion, 
ndant hair, and a tendency to obesity—a quality apparently running 
it through the Alpine race—very high brachycephalic head, straight and 
minent nose and dark but non-Mongolian eyes. The Ainu of Japan 
the neighbouring islands, with their mesaticephalic heads, hairy 
jes, and rosy complexion, can only be regarded as of the white race, 
rein, unless we call them proto-Caucasian and speculate no further 
erhaps the wisest course—we may agree that they belong to the Alpine 
‘he Mediterranean race includes not only such obviously related 
ins as the Hamite and the Arab, but is enlarged by some authorities 
mbrace the Dravidians of Southern India and Ceylon, with aberrant 
2s of their own as extreme as the Todas, distribution going far beyond 
-admitted by Sergi, whose work, The Mediterranean Race (1901), is 
locus classicus for the use of the term. ! 

aving pointed out these difficulties, we shall first describe the distri- 
on and physical characters—the latter very briefly—of the six races 
an, and then pass on to describe the chief peoples of each of the 
t geographical units of the world—Europe, Asia, Africa, America, 
Oceania. 


_ White or Caucasian Man 


e Nordic race includes such North Europeans as the Scandinavians, 
ings, Dutch, many North Germans, and some Russians. Many 
ish and Scotch—particularly the allegedly ‘‘ typical,” ¢.e. aristocratic 
of Englishman—must also be included, though the basis of the 
population of the British Isles was Mediterranean. 

e Alpine race includes European Alpine and Asiatic Armenoid 
ches. To the European Alpines belong the Swiss, South Germans, 
» French, and North Italians. This branch extends into Asia, and to 
ust be reckoned the Persian Tajik and the mountaineers of the 
rs, among whom a type prevails which tallies almost exactly with 


1911 Elliot Smith suggested the term “ brown race” for the peoples of 
-Egyptian type, z.e. the Mediterraneans of Sergi, and for a number of 
€, or an element in the population, of lands outside Sergi’s area—the in- 
nts of Southern Persia, Mesopotamia, some coastal parts of Asia Minor, 
€ Nésiots of Malaysia (The Ancient Egyptians, 1923). 
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the Swiss representatives of the Alpine race. The West Asiatic branc 
t.e. the Armenoids, is represented in antiquity by the Hittites (or o 
of the stocks entering into their nation), whose gods are pictured wi 
the exaggerated Armenoid nose of the comic-opera Jew. At the prese 
day the Armenoids are found in Armenia, the Levant, Mesop 
tamia, and Southern Arabia, and have given their characteristic ne 
to many Jews and Arabs. Of the Turki we have already said somethi 
on p. 441. 

As already stated, it is doubtful whether there is a Dinaric race; 
there is it must be included here. 

The Mediterranean race includes the inhabitants of the Mediterrane 
peninsulas and islands—when these have not been overlaid by Alpir 
(Greece and much of North Italy)—of parts of Arabia (Semites) and 
Africa north of the Sahara, where as Berbers they constitute the Northe 
Hamites or Libyans, even crossing the Sahara (Tuareg, and such tri 
as the Cow-Fulani, 7.e. those who have not absorbed much Negro bloc 
and so impinging on the Negro. Allthese may perhaps best be regarded 
constituting a Northern branch of the Hamites. The Southern or Easte 
branch includes Egyptians, Beja, Berberines, Abyssinians (with infusi 
of black blood), Somali, and Galla. It will be remembered (p. 435) tl 
many of the peoples of this braneh, even when free of Negro blood, ¢ 
so dark complexioned that the layman, forgetting the quality of th 
features and the form of their hair, scarcely recognises them as Ca 
casians. 

Passing eastwards, there are such less typical, indeed doubtf 
** Mediterraneans ”? as the Tamils of India and related peoples. 

Many Semites (Arabs and Jews) carry much Armenoid blood, a stré 
thought to have come in during the first millennium B.c. Apart from th 
Hamites and Semites exhibit many physical and cultural features in coi 
mon (including linguistic affinities), indeed there is good evidence for t 
existence of a former Hamito-Semitic culture. 


The Mongol, or Yellow Man 


The Mongol race, with many areas of interpenetration and con 
metamorphosis, spreads westwards across Asia from the Pacific Oc 
nor is it possible to state its western boundary with any precision 
account of frequent mixture and often confusion with stocks of Tul 
origin. It is however true to say that the great mass of the Yellow 
lies east of longitude 80°. We have no certain knowledge of its area 
characterisation, but considering the predominance of the Yellow 
in Eastern Asia—with its great mountain ranges and former ice barri 
of the Glacial Epoch—we may believe that its cradle-land lay in 
area that we now call the Far East, south of 40° (the latitude of Peki 
perhaps in the fertile plains between the Yellow River and the Yan 
kiang. 

““ Wherever the race acquired its distinctive features, it wandered 
and wide as soon as climatic conditions permitted, north into Mongo. 
Manchuria and Eastern Siberia; west into Turkestan and Tibet}; 
south into Yunnan and Burma, and into what we now call Indo-Chi 
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Malay Peninsula, and the Malay Archipelago. Different groups had 
umed distinctive characters, so that Northern, Southern, and Maritime 
ngols became differentiated ; and as the first and third of these sub- 
isions intermingled freely with other races, their differences from the 
itthern Mongols (who exhibit the characteristic features of the race in 
ir extreme form) became further emphasised. To interpret the 
sical characters of the people we have to picture members of the 
ngolian group wandering away from the centre (where the most 
msive specialisation of racial characters was taking place) before the 
cess of differentiations was far advanced, for on the fringe of the 
ngolian domain one finds members of the race differing less emphatic- 
from other human beings than, say, the Chinese do. But as this 
ge extended its wanderings, it came at length into contact with the 
anding edges of other races, in particular the Alpine people in Central 
a, and the Indian and Indonesian people. . . in the south.’’? 
‘he physical characters of the Mongols are particularly well defined. 
> skin is some tint of yellow or yellowish brown ; eye brown, generally 
< brown ; the hair is coarse, straight (almost circular in section), and 
erally sparse, noticeably so on the face ; the head is generally round 
{in some groups mesaticephalic) ; the cheek-bones are broad, and so 
minent that, taken with the characteristic absence of depression 
ween nasal root and forehead and the slight development of the brow- 
res, the whole face tends to have a peculiar flatness, which is as 
racteristic and much more general than the very distinctive ‘*‘ Mon- 
an’ eye. Where the ‘‘ Mongolian”? quality is well developed, the 
r part of the upper eyelid is continued over the inner angle (inner 
us) of the eye, the skin fold so produced extending to and fusing 
the skin at the side of the nose ; it is this, with the narrow aperture 
een the upper and lower lids, so common in Mongols, that gives 
roverbial narrow oblique appearance to the Mongol eye, the orbits 
selves and their position in the skull not differing significantly from 
e of other races. Stature is usually short (about 64in.), but the 
hern Chinese are often tall (70 in. or even more). 
e Yellow race is usually divided into Southern, Northern, and 
ic Mongols. 
e Southern Mongols, who in recent literature are tending more and 
to be called Pareoean, have a geographical distribution that includes 
t, the southern slopes of the Himalaya, China and Indo-China to 
south as the isthmus of Kra. In general they conform to the Mongol 
ical type, but are perhaps rather shorter (this does not hold for 
ern China) with an average height of about 63 in. Many Southern 
gols carry a considerable strain of foreign blood, e.g. the more 
sed Tibetans (Bod-pa) are described as betraying a considerable 
Xture with Hindu elements, while the peasant folk of the bleak 
ds (Dru-pa) have clear brown or even hazel eyes, and among their 
ger women rosy cheeks are quite common. In China too there are 
divergences from the type ; thus in Northern China skulls are mesati- 
ic (C.I. 77) rather than round, and, as already stated, stature is 
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The great mass of Northern Mongols occupy Siberia, stretching fre 
Japan to Lapland and coming south (roughly) to the Great Wall a 
Northern Tibet. Beyond this, west and south, there is a strong Mons 
strain in many Turki and Finnish groups. Taking the Tungus as fai: 
representing the Northern Mongols, the highly brachycephalic skull 
these and similar peoples gives place to mesaticephaly in some of t 
mixed groups, including even Siberian tribes such as Ostyak and Vo; 
(C.1. 77), while the Koreans, often with hazel eyes, have an aristocre 
relatively tall and slim with long narrow noses. How this foreign str: 
reached Korea is unknown ;in Japan we may fairly attribute the rosy sk 
which is by no means uncommon, to Ainu admixture, though this y 
not explain the long and narrow noses of the aristocratic type. 

The Oceanic Mongols range over Indonesia (including the Philippine 
Formosa, the Nicobars (much modified), and Madagascar. These ; 
the shortest of the Mongols, the stature in some groups scarcely exceedi 
60 in., and include the darkest skinned members of the race (sol 
Malays). The hair is as among other Mongols; the skin colour var 
from a faint tawny yellow to reddish brown ; the skull is brachycepha 
(sometimes mesaticephalic) ; eyes black, often with Mongol fold; n 
often small, with rather wide nostrils. 

There is an undoubted connection both physical and cultural betwe 
certain island groups of Oceanic Mongols and some hill tribes of Assa 
In the latter there is a very great variety in physical, especially faci 
type, while in Borneo we can easily differentiate brachycephalic a 
mesati- or dolichocephalic types, some of whom show inter se a consid 
able degree of facial variability. This variability of head and face leads 
to the conception of a long-headed stock which has to a greater or les: 
extent permeated the island groups. This stock, often called Indones 
(resulting in much confusion), is better called Nésiot. It is difficult if1 
impossible to isolate the type, for it has everywhere been mixed w 
round-headed yellow men. Haddon suggests that the Nésiot type 
short (60-62 in.), mesaticephalic—probably originally dolichocephalic 
with black hair often tinged with red ; skin tawny to rather light brow 
“‘ lozenge-shaped face, cheek-bones sometimes projecting ; nose off 
flattened, sometimes concave.”?! The Murut of Borneo (C.I. 73) proba 
contain as much of this Nésiot blood as any other island people. 

Lastly, we must remember that the Mongols have crossed the Paci 
via Behring Straits and the neighbouring islands, and peopled Ameri 


The Negro Race 


The Negro race has two great branches, an African or Negro, and 
Oceanic or Melanesian. In connection with both these great areas thi 
exist negroid jungle folk of diminutive size and of much lower cul 
than their taller neighbours ; these are the Pygmies, or Negritos, wh 
African representatives are often called Negrillos. 

There is no satisfactory evidence as to the cradle-land of the Ne 
race, nor is the relation of Negro to Negrito at all clear in the na 
history of man. While some authorities regard the Negritos as ha 
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en from their taller neighbours (by what can only be called degenera- 
) this view is not generally accepted and in fact seems untenable ; 
er should they be considered to represent an early human type, 
fantilistic ’’ both physically and mentally. 
Ithough it is broadly true that the whole of Africa south of the 
ara is inhabited by “‘ Negroes,”’ by far the greater number of these 
otes, half-Hamites, Bantu) are not pure Negroes but carry more or 
of Hamitic blood, the true Negro being confined to West Africa in 
neighbourhood of the Guinea coast. The true Negro is tall (68 in.), 
lly-haired, with a skin so dark that it is often described as black ; 
tly built, short-legged, long-armed; the head dolichocephalic 
. 73-75) 3 the face often prognathous, with thick everted lips ; fore- 
i often bulging, and nose platyrrhine. 
he Oceanic Negroes are represented in their purest form by the 
uans, an obscurely variable stock with black woolly hair, skin dark 
solate or sooty brown ; usually of medium stature ; long-headed and 
\d-nosed, often with retreating forehead and prominent brow-ridges. 
ir stronghold at the present day is New Guinea ; formerly no doubt 
‘had a wide distribution in Melanesia, probably in Australia, and 
> present as a variety in Tasmania. 
he Negrito are the peoples generally termed Pygmies. They are very 
t, dark-skinned, woolly-haired, broad-nosed, mesaticephals or 
hycephals. In the east they include the Andamanese (st. 584 in., 
83), the Semang of the Malay Peninsula (st. 60 in., C.I. 79), the 
1 of the Philippines (st. 58 in., C.I. 82), and the little-known Tapiro 
letherlands New Guinea (st. §7 in., C.I. 79.5). In the west the African 
ito (Negrillo) of the Equatorial forests (Akka, Batwa, etc.) are the 
est of mankind (st. about §4 in.) ; they are mesaticephalic, with hair 
ark than the eastern Pygmies, short in the trunk, with long arms and 
and features tending to infantile type. 
e Bushmen are probably to be related to the Pygmies, though their 
colour is yellow and their average stature 5 ft. or just over. Head 
ticephalic, face flattened, orthognatic, with prominent cheek-bones 
very wide nose. The women tend to exhibit that peculiar develop- 
of fat on the buttocks which is called steatopygy. 
e Hottentot is in many respects a magnified Bushman brought 
t by an infusion of Bantu and Hamitic blood (st. 63 in.). The women 
equently steatopygous. 
€ ears are often lobeless in both Bushmen and Hottentots. 


The Australian Race 


e Australian race includes the Australians and the pre-Dravidian 
of Southern India and Ceylon (Vedda), the Sakai of the Malay 
sula, and probably the Toala of the Celebes, though these latter 
to have absorbed much foreign blood. Throughout the race the 
$ black, wavy or tending to curly. 

e Australians are of medium height, with an average stature around 
. but varying in different groups; the skin is a dark chocolate 
» often very hairy ; the head is long, with flat retreating forehead 
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and prognathous jaw, the brow-ridges prominent (often excessively s 
the nose depressed at root and often very broad. 

The Sakai are short, with a stature scarcely reaching 60 in. ; a redd 
tinge in the hair; skin yellowish to dark brown; skull mesaticephz 
(C.I. 78); nose high mesorrhine. 

The Jungle tribes of Southern India (Kurumba, Irula, Paniyan, e1 
and Ceylon (Vedda, almost extinct), are short (60-62 in.) dolichoceph 
(C.I. 70-75), often with prominent brow-ridges and nose gener: 
platyrrhine. The hair may be frankly curly (Kadir and Paniyan, in wh 
Negrito influence is possible). 


EUROPE 


Disregarding the remains of paleanthropic man found in Europe ¢ 
dating back to the lower and middle palzolithic, “‘ neanthropic man * 
we know him—the Homo sapiens of Linnzus—appears in the Aurignac 
period, 7z.e. at the beginning of the Upper Paleolithic. All these w 
long-heads (though certain undescribed skulls of high mesaticepk 
have been stated to be of Aurignacian date). Round-heads do not app 
until epipalzolithic (mesolithic) times, when their remains are fot 
at Furfooz (Belgium), Offnet (Bavaria), and Mughem (Portugal) ; p 
sumably these were the vanguard of the present-day European rou 
heads constituting the Alpine race of Central Europe, but we know li 
of the early history or spread of this race. 

Coming to the New Stone Age, we find the coasts of the Medi 
ranean and the coastal areas of Western Europe populated by a rat 
short narrow-headed race, who as they spread over France and mi 
of the British Isles introduced the megalithic culture: into West 
Europe. They and their descendants are of the Mediterranean race. 
do not know at what date this race entered Europe, but its Egypt 
representatives in the Nile Valley—the predynastic or proto-Egyptian 
were a flourishing agricultural people as early as the fifth millennium! 
Following Haddon, we may assume that there was a great influx 
Alpines into Europe about this time, indeed “‘ we may reasonably c 
clude that Alpine man introduced into Europe cultivated grains 
fruits, domestic animals, polished stone implements, painted pott 
weaving, and possibly at a later date the art of metal-working. It 
to them that the lake-dwelling cultures were due, and mainly also i 
to their descendants that we owe the Hallstatt andthe La Téne [Iron 
cultures, but both these were strongly influenced by the culture bro 
by tall, fair, long-headed Nordic man from the northern plain 
Europe ataesia on 

The origin and early history of the Nordics is unknown, but 
homeland is generally considered to have been the South Russian ste 
or in their neighbourhood. One view regards them as a giant blo 
variant of Mediterranean man, a change supposedly analogous to 


1 By megalithic culture is meant a culture in which structures compose 
large, usually rough, unhewn stones play a prominent part. Dolmens, ci 
and triliths are common examples of megalithic monuments. 
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ie brown bear which gave rise to the polar form. Whether this be so 
ot, we may agree that an early steppe-folk of Eastern Europe and 
tern Asia had been spreading westwards at various times and in 
rent culture phases, and some of these “ proto-Nordics ’? may be 
osed to have passed northward into Scandinavia to become the 
stors of the Nordics of our own times. 

1e ethnology and history of Europe are the ethnology and history of 
» races, and the crosses that arose from them, with that of certain 
jing groups in historic times. Of the latter the only important in- 
ms were those into Hungary and the Balkan Peninsula, bringing 
Europe three Turki peoples, the Magyar, the Osmanli Turks, and 
sulgars. che two former have kept their Asiatic languages, and the 
yar have become completely European in physique and culture, the 
prevalent physical type being described as somewhat brunette with 
nut hair and light eyes; the cephalic index is high (84), with a 
um stature of 64 to 65 in. As regards the Turks, an ethnically mixed 
i nation settled down in Asia Minor in the eleventh century, but the 
rt inhabitants were by no means exterminated ; on the contrary, 
> great numbers embraced Islam, ‘‘ many thousand children were 
ed by the knife of circumcision, and many thousand captives were 
ted to the service or the pleasures of their masters.’’! It is the des- 
ants of these already mixed Turks, modified by centuries of inter- 
lage with the European population of the Balkan peninsula, that 
itute the European Turks of the present day, so that it is no wonder 
in appearance they retain but little of their Asiatic origin. 

i¢ Bulgars, who reached their present homes in the seventh century, 
become completely Slavonicised, but their speech contains more 
S of Turki origin than any other Slav language. 


ough we neglect the other European peoples and nations as being 
li known to be of interest in a summary account, some mention must 
de of the Basques, if only on account of the quantity that has been 
n about them. Occupying the western Pyrenean provinces of France 
pain, it is said that sixty years ago there were perhaps half a million 
who spoke their extraordinary language and who had until then 
ded in maintaining intact much of their peculiar politico-social 
isation :— 

heir political institutions were ideally democratic. .. . In Vizcaya, 
ample, sovereignty was vested in a biennial assembly of chosen 
ies, who sat on stone benches in the open air under an ancestral 
ee in the village of Guernica. This tree was the emblem of their 
es. A scion of the parent oak was always kept growing near by, in 
e old tree should die. These Basques acknowledged no political 
ign ; they insisted upon complete personal independence for every 
they were all absolutely equal before their own law ; they upheld 
Other in exercising the right of self-defence against any outside 
ity, ecclesiastical, political, or other ; they were entitled to bear 
t all times by law anywhere in Spain ; they were free from all taxa- 
ve for their own local needs, and from all foreign military service ; 
1 Gibbon, chap. lvii., quoted by Keane. 


447 


and in virtue of this liberty they were accorded throughout Spain 
rank and privileges of hidalgos or noblemen.”’* 

Their language is agglutinative (the ordinary Rarpean lanoupaill 
inflective), different meanings being expressed by the compoundin 
several words into one ; thus the verb includes all pronouns, adverbs 
allied parts of speech, and the noun similarly comprehends the preg 
tions and adjectives. A classical example, given by Ripley, meaning “ 
lower field of the high hill of Azpicuelta” runs, Azpilcuelagaray 
aroyarenberecolarrea. The antiquity of this curious language is dem 
by the slight development of the principle of abstraction or genera 
tion, ‘‘ Thus there is said to be a lack of such simple generalised w 
as ‘ tree’ or ‘ animal.’ There are complete vocabularies for each spe 
of either, but none for the concept of tree or animal in the abstract, 
condition paralleled by numerous primitive peoples, e.g. the Chero 
who are said to have thirteen words to signify the washing of diffe 
parts of the body but none for the idea of ‘‘ washing ”’ itself. The cru 
of the verb is another primitive feature, most Basque verbs being in 
nouns (e.g. “‘ to give ” is treated as if it were “‘ donation ”’ or “ the a 
giving ’’) and declined as such. 

As to its origins, and the affinities of the people who originally spok 
nothing is known. The idea that Basque is an Hamitic language aki 
Berber has broken down, and we are left with the bold and seductive : 
gestion of Elliot Smith that it represents the speech of Upper Palzoll: 
man. 

Physically there is no uniformity among the Basques at the pre 
day; dolicho- or predominantly mesaticephalic in Spain, they 
brachycephalic in France. Nevertheless a good case can be made ow 
a definite round-headed long-faced type, with a bulging forehead 
refined oval jaw, which it is suggested may have developed zm sztu, | 
if so, then no doubt as a result of interbreeding and selection. 


Examining the temperament of the three great European race 
relation to Jung’s behaviour types (introvert and extravert), it seems 
though the Nordic race excels other races in determination, this st 
fastness shades into stubbornness which, in the individual, is likel 
lead to recklessness as to the results of his actions not only to himseli 
to others. His power of organisation is of great social value and, witl 
fighting capacity, accounts for his genius for imposing himself ai 
aristocracy dominating other peoples ; nevertheless he is essential 
individualist, and as such shows a definite incapacity to understand 
sympathise with views not his own. However his natural reserve prev 
his thrusting his views on others, 7.e. his general attitude is intro 
McDougall says he is ‘‘ weak in herd instinct.” It would be more acct 
to say that his “‘ herd” tends to be small; indeed there is abun 
evidence of this in the sagas, wherein we may find Nordic traits & 
vividly portrayed than anywhere else. It seems that it is this individual 
(with perhaps a certain capacity for mysticism), which in the relig 
sphere has led to that protestant tendency, which contrasts so sha 
with the dominant catholicism not only of Mediterranean but of Al 

‘Ripley: The Races of Europe (1900). *Ripley : op. cit. 
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The Nordic “i is dis lis epee tly religious and philosophical, but his 
ngs, not being easily” ‘satisfied, tend to drive him beyond the 
and into mere metaphysic. ?1 Nevertheless, he has an undoubted 
de for science which is, perhaps, reinforced by a capacity for ob- 
ion that seems to go with his love of the sea and of the country as 
ed to the town. It is these last qualities, combined with his indivi- 
m and pugnacity, that have made him the finest explorer and col- 
in the world. 
. Alpines of Europe are predominantly Catholic, and lack the stub- 
ndividualism of the Nordics, while it is generally agreed that they 
scially suited to life in small communities and show little tendency 
enture and colonisation, and it is alleged that with this there goes 
ive absence of genius or outstanding ability. A certain quality of 
eness has been attributed to the Alpines; if this be so, another 
of this quality might be the steadfastness and capacity to bear 
ment which the Swiss wars of independence showed them to possess. 
- Mediterranean race has been described as vivacious, quick, im- 
is, impulsive ; with emotions blazing instantaneously into violent 
sion and action. This may be true as it stands, and no doubt the 
erraneans generally are extravert, though if, as is generally stated, 
uth Italians—the most pronounced Mediterraneans of the group— 
yolly shape their actions for years towards the consummation of 
etta, the description is perhaps somewhat exaggerated. The Medi- 
sans show an intense appreciation of colour, glitter and movement 
ere is no doubt as to the important part played by coloured illus- 
s in their papers, even at a time more than a quarter of a century 
en colour was but sparsely used in Western European journals. 
d be interesting to know whether this applies alike to Italy and 
and whether it is equally true of Northern and Southern Italy. 
er conclusions we may come to concerning the above, it can hardly 
ied that the Mediterranean race has actually more achievement to 
it than any other, since it was responsible for by far the greater 
Mediterranean civilisation, certainly before 1000 B.c. (and prob- 
ch later). We know little of the physical characters of the Hellenic 
, but may regard them as basicly Mediterranean, with a strong 
re of Alpine and no doubt some Nordic. Thus the Mediterranean 
aped not only the Aégean cultures? but those of Western as well 
reater part of Eastern Mediterranean lands—including the Su- 
civilisation of Ur and Kish—while the culture of one branch, the 
pre-dynastic Egyptians, formed the basis of that of Egypt. Rome 
osely omitted on account of the doubt there is as to the ethnic 
ship of the Romans, some holding that patricians and plebeians 
different race and contributed vastly different proportions to 
Civilisation.* 
enz, in Baur—Fischer—Lenz: Menschliche Erblichkeitslehre (Munich, 


ally the earliest Cretan skulls known dating 1500 B.c. and earlier are 
sively long-headed. 

alternate views are well set out in William Ridgeway, ‘“‘ Who were the 
?” (Proceedings of the British Academy, 1907) and H. J. Rose, 
ans and Plebeians at Rome” (fournal of Roman Studies, 1922). 
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Fig. 3.—ETHNOLOGICAL MAP OF RUSSIA IN THE NINTH CENTURY 
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ASIA 


The vast continent that we call Asia should, from the ethno-his 
standpoint, be yet further enlarged to include almost the whole of 
pean Russia, for it was only in the ninth century that that branch 0: 
Alpine race that we term Slavs began to push into its dark forests, 
then inhabited by Ugro-Finnish tribes speaking non-Aryan langu 
whose representatives, now predominantly of European blood, in 
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the Zyrian, Mordven, and Votyak of present-day European Russia, 
ll speaking their own languages.' In connection with this persistence 
siatics in a country that from our schooldays we have regarded as 
pean, it should be emphasised that the Urals, which on the map 
3r as a well-marked natural barrier between Asia and Europe, are 
ounded hills with many intervening gaps, nowhere attaining a height 
er 5,500 ft. (see Fig. 3). 
e early history of man in Asia is entirely unknown. Implements of 
- Drift type are abundant in some parts of Western Asia and in 
.; a Mousterian skull has been excavated in Palestine, and the Far 
has given us the remains of Pithecanthropus—the most primitive 
nid known—and is now yielding the remains of numerous indivi- 
of Sinanthropus ; but these finds no more than prove the varying 
;and wide distribution of Quarternary Man. Coming to more recent 
, the Ainu show such clear evidence of Caucasian affinities that we 
mly regard them as undifferentiated progenitors or representatives 
e of the European races, and though their skull is very different from 
iodern Alpine their appearance, summed up in oft-quoted resemb- 
to the Russian peasant, makes it reasonable to ally them to that race. 
relation of the great group of Western brachycephals, which in its 
ded sense we call Alpine, to the yellow roundheads (the Mongolian 
is quite obscure. 
main geographical features of Asia, upon which depend the dis- 
tion and cultures of its peoples, are three great belts of country, each 
more or less uniform features, running from-east to west from the 
ic Ocean into Europe, and south of these a high steppe with two great 
of plateaux—an eastern, including Tibet, Eastern Turkestan, and 
-West Mongolia with the Gobi desert, and a western comprising 
Armenia, and Anatolia. Southward and peripherally lie India, In- 
ia, and in the west Arabia, each with a history and ethnography of 
n, the first and last of such size and importance as almost to con- 
sub-continents in themselves.? © 
much for generalisations. Turning to the Near East (Anatolia, Mes- 
ia, Syria, but excluding Arabia), although there are indications 
e aborigines were Mediterraneans, round-headed peoples from the 
ve poured in from so early a period that even in Crete our oldest 
are not pure Mediterranean. On the other hand the skulls collected 
olley at Ur, judged to date from the fourth millennium B.c., clearly 
te that the early Sumerians were Mediterraneans. 
Ving for the moment the Near East, we may agree with Buxton to 
a ‘‘ Middle East,” to include the Turkoman and Uzbeg Soviet 
ics in the north, and Persia, Beluchistan, and Afghanistan in the 
* This is an area of ethnic confusion: there is certainly a large 
t of Alpine round-heads, akin to or even identical with our Euro- 
pines, and if it be admitted, as has been suggested, that the Turko- 
eppes are the area of characterisation of the Nordic race, then there 


cerning these peoples see Ripley, Races of Europe (1900), and especially 
ribution map. 

ia and Arabia are only about one-third smaller than Australia. 

Peoples of Asia (1925). 
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s no difficulty in understanding the mixed types of this area, particu 

if weight be given to the presence of a Mediterranean type akin tc 
Dravidian, in connection with which we may remember that the Br 
of Baluchistan, though they are (now) physically Baluchi, speak a ] 
vidian language. 

The Turki, whose physical characters are described on page 441, | 
the basis of the Eastern Turkish peoples, z.e. the Turks of East Ce; 
Asia—Kirghiz, Kasak, Uzbeg, Turkoman, etc. These folk are very mi 
differing considerably in social characteristics, and are very far in 
from any feeling of race solidarity such as that implied by the Pan-Tus 
(Pan-Turanian) movement of the War years. Uzbeg seems to be a 
of more political than racial significance, and the Kirghiz are said to « 
much Mongol blood. Actually all these Eastern Asiatic Turks are t 
looked upon as the remains of the old Turkic stock—greatly mod 
by infusion of foreign blood—first known to history as the Hiung 
whose inroads, together with those of the Tung-hu (Tungus), led t 
building of the Great Wall of China during the Ts’in dynasty, thus fot 
westwards the Asiatic Vélkerwanderung of the first centuries of ow 
—a fact which, it is interesting to note, was appreciated by Sibbor ‘ 
hundred and fifty years ago. 

The Medes and Persians of history are regarded by Haddon as pi 
Nordic, their blood still existing in the Farsi about Persepolis, “ fa 
skin, with abundant hair and beard of a dark chestnut colour, [tho 
real blonds with blue eyes are rare.”’ ? The other Persian type—tall, | 
headed, and dark—is that which commonly represents people of img 
ance in Persian paintings. On the other hand the “‘ moon-faced ” b 
ties perhaps represent the type that may most fairly be termed Ira 
the Alpine Tajik (Tajik, Galcha, etc.) with a C.I. of about 85. 


Arabia, the home of the Semites (and probably of the Hamites ° 
falls naturally into three main divisions, a northern, a southern, a 
third less well characterised central area between the Midian coast or 
west and the head of the Persian Gulf on the east. The northern div: 
extends to the edge of the Syrian desert, and, apart from its oases, ii 
habited by nomad pastoralists, and furnishes a barely adequate pastu 
for their limited numbers. The southern division contains the highl 
of Yemen and Asir in the west, which, with the Hadramut, form a hi 
able zone round the great southern desert, continued to the east by O 
and Jebel Akhdar. The Yemen and Asir highlands enjoy a temps 
climate ; their population consists largely of agriculturalists, whose 
raced hills form one of the most characteristic features of the landsc 
The central zone includes El Hasa, Nejd, and the Hejaz, with the 
cities. 

The population of the northern area—typical northern Semites- 
with few exceptions dolichocephalic and narrow-nosed, with white 
easily bronzing, and of medium stature. They come nearest to the tt 
tional Arab of the text-books, “‘ with a fine oval face’. . . [a] type w. 

. often assume an almost ideal beauty.” * In the south an enti 
different type prevails ; a ‘‘ Beduin ” tribe inland from Aden giv 
1 Haddon: vp. cit. * Keane: Ethnology. 
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halic index of 81, moreover the stature is lower than in the north, and 
xamination of all the figures for Southern and South-Eastern Arabia 
cates that less than 10 per cent. are long-headed. We have very few 
surements derived from the central area ; provisionally we may regard 
nhabitants as predominantly northern. 

Ibviously then, while the inhabitants of Northern Arabia are “‘ Arabs” 
he commonly accepted sense and true Semites, the southerners are 
and though we cannot be certain who they are, it is most probable 
the round-headed element has come in from Mesopotamia, a 
sestion supported by the fact that, long before the sixth century A.D. 
th Arabia was a country of a thriving civilisation with an agriculture 
dvanced that irrigation works on a considerable scale existed and were 
tin repair for hundreds of years. It may be added that within the last 
years Mr. Bertram Thomas, exploring the unknown country behind 
an, has found tribes who physically are of the South Arabian type 
who speak Semitic languages that are definitely not Arabic. 

fuch romantic nonsense has been written on the temperament and 
acter of the Arab. Arab loyalties are primarily to their group, ?.e. to 
and family; the tribe comes next, and patriotism in the larger 
stern sense can only be described as uncommon. Where clan and tribal 
Ity is all that is required by his environment the Arab lives happily 
ugh, and his social organisation may be regarded as successful, as 
mg the nomads of the Sudan and the Beduin of Arabia, but where 
ssmment of larger or more coherent units is required he is apt to fail. 
sed on this matter the town Arab has few illusions, witness the Syrian 
yerb, ‘* You cannot make a pair of tongs out of wood nor a Pasha out 
Arab.” Generally religious, the pure-blooded Arab is less fanatical 
is commonly supposed ; it is the mixed breeds, in whom there is an 
ion of Negro blood, that provide by far the greater number of fan- 
. It was no matter of chance that the Mahdi was a Dongolawi and 
alifa a Ta’aishi of the southern negroid cattle-Arabs (Baqqara) of 
ofan. 

might be expected, town folk, peasants, and nomads differ in 
and superficially in outlook, but they have a substantial fund of 
on characteristics. They may fairly be described as “ polite, intel- 
t, very kind and affectionate to their children and relations, diligent 
eir own affairs, almost completely deficient in patriotism and public 
. . . have considerable humour, are cheerful, excitable, extremely 
cious, always ready to bribe or take bribes, but otherwise fairly 
77? 2 
unterbalancing their avarice is a hospitality so generous as to have 
e proverbial. It is a fact that except in large towns where inns 
d any stranger will be provided with food and refuge without 
ht of payment, the nature of his entertainment depending far more 
$ social position than on his wealth, and it is this hospitality, with 
dy kindliness that accompanies it, that has made for the Arab so 
admirers. 

€ Semites had overflowed into Palestine and Mesopotamia millenia 


td Raglan: ‘‘ Arab Life and Character” (Nineteenth Century and After, 
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re our era. The Canaanites are regarded as Semitic, but the Amorites 
traditionally considered Nordic. The Abrahamic branch were 
ads who entered Egypt with the Hyksos and, after these were ex- 
d, entered Palestine, absorbing the former inhabitants into their 
ico-religious system but in the process themselves taking on, to a 
er or lesser degree, the physical traits of the earlier peoples. Thus 
Jews and Samaritans at the present day include light-eyed red- 
d strains, and the typical “‘ Jewish” nose is the Armenoid nose of the 
tes, the ancestors of the present-day Armenians. The Assyrians too 
an Armeno-Semitic mixture—witness their characteristic faces as 
ayed in the long series of bas-reliefs from Nimrutd, dating from the 
half of the ninth century B.c., in the British Museum in London. 
1¢ Jews of the present day are predominantly round-headed. They 
rouped into two stocks, the Askenazim in Northern, Central, and 
ern Europe, and the Sephardim in the South and in Spain, Por- 
, and North Africa. 


Siberia, a vast area concerning which comparatively little is known, 
convenient to employ a broad classification, such as that proposed 
zaplicka, into Palzo-Siberians and Neo-Siberians! (see Fig. 4). The 
term is equivalent to the older term Palxo-Asiatic, and includes 
ipally Chukchi, Koryak, Kamchadal, Gilyak, Yukghir, Yenisei, and 
ak. All these, with the Ainu, may be regarded as very ancient peoples 
yenerally as living a simple life, specialisation, so far as it goes, having 
ly been forced upon them by the Arctic climate. But while it may 
ue that the Palzo-Siberians have been in Siberia for a prolonged 
d, the latest opinion is that they are a reflux from North-Western 
ica, and the best authorities hold that their language is American- 
rather than Asiatic, this incidentally being the only accepted ex- 
of relationship between Old and New World tongues. 

e term Neo-Siberian implies no more than that we believe the 
C, Mongolic, Turkic, and Tungusic tribes which have populated 
ia to be relatively recent incomers. Czaplicka, quoting Patkanoff, 
a complete list of these tribes, of which all belong to one or other of 
owing stocks :—Finnish, Samoyed, Turki, and Tungus. 

ese Palzeo- and Neo-Siberians are the inhabitants of the tundra and 
the two more northern of the belts referred to on page 451. They 
more or less reindeer pastoralists, though some of the Chukchi 
ilyak are too poor to possess any and maintain a miserable exist- 
ependent on other groups. Other Chukchi, and, for example, the 
» have large herds of semi-feral animals that cannot be milked and 
little use for transport, but are invaluable as meat and trade. Many 
s have good herds of reindeer, but may consider them too precious 
freely as food, especially as hunting, fishing, and trading are widely 
ed by this people, while the Samoyedic tribes are generally 
astoralists, living on the milk and flesh of domesticated deer. 
eer herdsmen probably live a harder life than any other pastoralists 
quire really large flocks, for ten deer are said to give no more milk 
ne cow. | 


1 Aboriginal Siberia (1914). 
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The Low Steppe east of the Lena is mainly in the hands of Tu 
and Yakut; west of the river are Ostiak “‘ Tartars,” z7.e. Turki and T 
Mongol folk, and such important Turki peoples as Turkoman, Kir 
and Uzbeg, with a broad zone of Russian settlement extending | 
Saratov through Perm in a south-easterly direction. 

Most of the pastoral tribes of steppe and tayga, though they oc 
such a vast area, can be passed over with what we have already said 
the Tungus are most important. They stretch beyond the limit of Si 
to include, inter alia, many Manchu, the Buriat (of Lake Baikal), ar 
ber of tribes of the Gobi area, the Kalmuk (Chinese Turkestan, Mons 
and Zurgaria), and the Taranchi of Eastern Turkestan. Naturally, sc 
flung a people exhibit considerable variation physically, yet in a ge: 
way they conform to the characters given on page 444, 7.e. they are 
brachycephals (C.I. 84.8), of medium stature (624-66 in.), with y« 
or yellowish-brown skin, hair coarse, straight, and sparse, broad flat 
and prominent cheek-bones, broad nostrils and dark brown eyes, us 
typically ‘‘ Mongolian.” 

The Tungus are praised by every traveller co their qualities 
character. They are described as ‘‘ cheerful under the most depre: 
circumstances, persevering, open-hearted, trustworthy, modest yet 
reliant, a fearless race of hunters, born amidst the gloom of their c 
pine-forests, exposed from the cradle to every danger from wild bs 
cold and hunger. Want and hardships of every kind they endure 
surprising fortitude.’ This, of course, only applies to the wilder I 
ing and reindeer Tungus ; the Manchu, the southern, civilised and se 
section of the stock, until recently kept up the old clan system u 
military organisation into “‘ banners,’’ which enabled them to con 
the Chinese in the seventeenth century and to impose upon them 
Ch’ing dynasty, which endured until 1911. 


The ethnology of Japan is one of the puzzles of anthropology. Not 
are we unable to make any definite statement as to who the Japanese 
but the most critical philologists cannot cite any linguistic stock to ¥ 
the Japanese language is affiliated. We say “‘ critical ” advisedly, for r 
statements exist, but none so far has stood the test of time. 

Considering the Japanese as a nation, we may say that they hay 
average stature of 63} in., and a cephalic index of 81.8, but this r 
gives little idea of the people. Two distinct types, each perfectly chi 
teristic, are immediately obvious. A coarse type, short and thick set, 
broad flat face, narrow and oblique eye, and typically a well devel 
epicanthus, a dark tawny- live skin and the nose often concave ; tl 
obviously a thoroughly Mongol type. In opposition stands the “‘ f 
or Daimyo type, taller, of slender build with long face and often long: 
the latter sometimes prominent and arched, with the tip somewhat 
tened down, recalling vaguely the Armenoid form, though certainh 
to be given this term. This aristocratic type—familiar in countless ct 
prints—was known, admired, and represented in sculpture as long 
as the seventh or eighth century, for the wooden statue of Prince She 
Taishi at Nara admirably represents it, as does a pottery figure 

1 Keane: Asia (1906). 
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lryman, probably of rather earlier date, recently excavated in Korea. 
he earliest inhabitants of Japan were the Ainu, still existing in Yezo, 
th Island, and the anthropologist travelling in Japan will soon feel 
rinced that even in the south where the historic ‘‘ Japanese ”—who- 
these were—first landed there is far more Ainu blood than the text- 
cs imply. Wavy hair (as in the Ainu) is not very uncommon, curly 
occurs, and there is often a rosy flush in the complexion which, if 
s0 marked as that of the Ainu, does strongly recall it. That the Ainu 
rminated an earlier people, the Koropakguru, the ‘‘ Earth-Spiders ”’ 
apanese legend, is now generally discredited, and the Ainu must be 
rded as the true aborigines. With them there mingled incoming 
id-headed Asiatics, indeed some of the shell mounds contain both 
1and Asiatic skulls of the same date. 

southern strain from the Indonesian islands has been generally re- 
ised, and there seems to be cultural evidence for this. The often- 
ed Negrito strain seems much more doubtful ; in fact the writer of 
Article would discredit it. It is true that the traveller is struck by the 
that he meets a certain number of very short Japanese, but the stature 
le Japanese has been carefully studied, and although a certain number 
ler 5 per cent.) are under 60 in., there is a larger number (over 6 per 
.) of tall subjects ranging from 67 to 70? in. Further, while carefully 
he lookout for individuals with negroid features, the writer failed to 
even a single subject. 

it whatever the stocks that have gone to produce the Japanese people, 
esult is noteworthy and, if often puzzling to the Westerner, is gener- 
dmirable, even if recent foreign influence has not always led indivi- 
to show themselves at their best. Cheerfully patriotic in belief in 
country and themselves, with a high sense of honour, the Japanese 
in an eminent degree the qualities of citizens and patriots combined 
a rare capacity for united action. This genius for co-operation, so 
een in business and politics, is one of the characters that differentiate 
from the only other Eastern people of equal capacity and civilisa- 
for, in spite of the wisdom, business sagacity, and individual success 
rticular Chinese, the latter have so little power of combination that 
ve not produced a single great banking house or business firm, as 
the Japanese in numerous instances, while the same opposed charac- 
ics inform and shape the politics of these two great peoples. To say, 
ometimes said, that the Japanese are irreligious is untrue. They are 
tely a religious people—it is only necessary to go to one of the big 
es on a Buddhistic festival to appreciate this—but their religion is 
ul and assumes primitive virtue rather than original sin ; even in 
Sanities, delusions of a religious nature with sense of guilt, so com- 
this country, are practically absent in Japan. But this by no means 
$ the absence of religion. The bravery and persistence under tor- 
f considerable numbers of the Christian Japanese in the seventeenth 
must surely be attributed to nothing else than strong religious 
. What does strike the Westerner reading Japanese history and 
to the older men is how efficiently the sense of decorum, with the 
lly Japanese appreciation of esthetics, seems to have guided every 
t may be said quite fairly that the influence of Buddhism as a code 
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was more esthetic than ethical. So Japanese feudalism converted 
Buddha’s doctrine of renunciation into the stoicism of the warrior ; 
Japanese Samurai renounced desire not that he might enter Nirvana, 
that he might acquire the contempt of life which would make him a: 
fect warrior. 

As to the arts and crafts, it can scarcely be doubted that the Japa: 
are gifted en masse with an esthetic sense which makes it fair to writ 
them as the most art-loving and art-appreciating of mankind, and, « 
if they owe the beginning of their arts to Chinese teachers, there is 
a single branch that they have not thoroughly made their own—to 
an extent indeed that origins are in most cases established by histo 
knowledge, rather than immediate similarity. 


Politically, besides China proper, 7.e. “‘ the eighteen provinces,” C 
rules or exercises suzerainty over Chinese Turkestan, Mongolia, 
Tibet. Here we shall only consider ethnic China, bounded for prac 
purposes on the north by the Great Wall, and, where this leaves off 
the Gobi Desert. In the west is the mountainous Tibetan border, v 
in the south-west to the Gulf of Tonking the boundary is political ra 
than natural. 

Historically we know nothing of the origin of the Chinese, thoug! 
already stated, in Kansu and Honan there have been found buria 
neolithic and transitional (chalcolithic) date of a people who were 1 
thern Chinese in physical characters but differed culturally from al! 
all that we know of Chinese culture. These folk may date to some : 
B.C., whereas the earliest Chinese (An Yang) culture, ivories, etc., ca 
in the style of the Chou dynasty, dug up in the neighbourhood of 
site, may be taken to be nearly a thousand years later. Too much img 
ance must not be attached to these dates ; that of the Kansu buria 
speculative, moreover these pre-Chinese burials and An Yang are 
graphically far apart. 

In any case, the old civilisation of China is first known in the vall 
the Hoang Ho—the Yellow River—and here, in Northern China, i 
home of the rather tall, often burly, Chinese, who, unless their type 
altered within the last two to three thousand years, started China or 
voyage of pre-eminence in Asia and were the originators of those 1 
derful bronzes and porcelains which the name of their country cal 
our minds. 

These northerners are stoutly built men, with an average statur 
about 66 in., mesaticephalic rather than brachycephalic, though not 
commonly described as round-heads. They vary greatly in facial ché 
ters; long faces and noses with high bridges are not uncommon, n 
the eye always Mongolian. They may be presumed to carry a substa 
amount of foreign blood ; Tungus, Turki, and Mongols from beyon¢ 
Wall have entered Northern China over and over again, and, thoug! 
ways absorbed into the Chinese nation, have doubtless modified 
type. 

' This great historical civilisation spread into Southern China along 
tributaries of the Yangtsze, but did not greatly affect the folk inland ! 
its southern bank until the last centuries of the last millennium 
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sre this we must picture the southern Chinese as leading a somewhat 
nitive agricultural life, indeed the quality of the culture they held at 
time may be fairly well judged by that of the fast diminishing group 
o-called ‘‘ aborigines ’’ of the Southern Provinces—the Man, Miao, 
—who again differ little from the folk of Indo-China and even the 
(of Burmah. 

he southern Chinese, whose physical characteristics are less well- 
wn than those of their northern brethren, are considerably shorter, 
e round-headed, and rather darker-skinned. We may put their height 
bout 63-64 in., their cephalic index as somewhat over 80, and 
. that the back of the skull often shows considerable occipital 
ening. 

he Manchu in China have so intermarried with the Chinese that it 
as doubtful whether they can be differentiated physically, and even 
e north beyond China proper the Manchu are a little-known people. 
y have mixed much with Chinese and latterly there has been Japanese 
gration ; the figures given are often discrepant, and Buxton argues 
necessity for search for an old Manchu type in the remoter parts of 
ychuria. | 

he “‘ Turki ’? Moslems of Kansu are regarded by Buxton as an Alpine- 
Ow race cross, and probably have much Turki blood ; they are of 
jer build than the ordinary Chinese and more turbulent. Besides 
e “* Turki’? Moslems there are “‘ Arab ’’ Moslems in Peking, form- 
1 distinct community dating back to the founding of the city by Yung 
(reigned 1403-1425). They are sufficiently good Moslems to avoid 
and this, in China, implies that their marriages are limited to their 
community. 

spite of limits of space, something must be said about the tempera- 
and character of the Chinese, so different from that attributed to 
by the uninstructed layman. Their outlook indeed is as far as may 
om the inscrutable, unemotional, silkily subtle quality which Western 
—and especially Western fiction of the cheaper sort—attributes to 
. It is only necessary to watch a group of Chinese coolies seeking 
ire, or a crowd brought together by a street mishap, or even labourers 
eir work, to be convinced that the Chinese are more excitable and 
ional than north Europeans. In private life the same excitable: 
cter is shown by the very emotional conduct which is common after 
y quarrels, and the frequency on such occasions of severe hysteria 
uicide, while with regard to the suggestibility of Chinese crowds it 
cient to refer to the history of the Boxer Rebellion. 

is is not to say that the “‘ superior man ”’ of Confucius does not exist ; 
is still a considerable number of men who have trained themselves 
trol their emotions in true Confucian fashion ; nor indeed are such 
d to the older-fashioned /iterati. But their number is relatively 
and the mass of Chinese are at least as emotional as the corre- 
ing classes in Great Britain or the United States. Perhaps the diplo- 
—even if he was mythical—who called the Chinese the ‘“‘ British 
East ’’ was not far wrong. It is at least a pretty, and we may hope 
terly unfounded, compliment to two peoples, even if one essential 
nce in outlook be kept in mind. The Chinese has never admired 
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the fighting man as such, his heroes are not soldiers, and if in his 
soldiers have earned distinction it was for administrative rather 1 
fighting virtue. So his poems are not epics, nor are his love romance 
Western erotic type, for his whole outlook on womankind is as diffe: 
as may be from that of the medieval and Renaissance Europeans 
have so largely moulded our tradition. 

The Jews of China are of historical interest only. They are now assi 
lated, but at one time they formed a small but definite element at Kail 
and had a synagogue. 

In a concise description such as this, Tibet, Mongolia, and Manch 
are conveniently, if somewhat irregularly, considered as Chinese bor 
lands, and indeed in all these regions Chinese influence has existed for 
last 2,000 years or more. 

Tibet is officially so connected with China that it is symbolised by 
of the five stars in the flag of the Republic. Little is known of the cou 
anthropologically, but we have already referred (p. 443) to the presenc 
old Caucasian blood. Further, two types can be recognised ; one lc 
headed, the so-called “‘ Warrior’ type, the other round-headed, 
“Priestly ’? type, though as might be expected both types are fo 
among the priests, and moreover, in Northern Tibet Chinese influe 
has been potent for generations, bringing with it no doubt consider: 
Chinese blood. | 

The Mongols, who have given their name to the numerically stron 
of the human races, have their home in a huge, sparsely inhabited cou 
to the north of China. Very little is known about them anthropologic: 
but, after examining the available evidence, Buxton concludes 1 
*‘there seems to be an underlying homogeneous element among 
people who claim to be Mongols; this is probably, especially on 
borders, mixed with other strains, but is essentially different fi 
Yellow or Mongoloid man. Their territory has been invaded by Yel 
man, who has at times mixed much with the population, and to- 
often exists in groups within Mongol territory, but is always physic 
and culturally distinct. The Mongols are connected by blood with s¢ 
branch of Alpine ...man.’’! 


South-east of China lie Tonking, Annam, Cochin China, and C: 
bodia (constituting French Indo-China), Siam and Burmah. Itis probs 
true that over all this area, and especially in Indo-China, the domin 
type is one akin to the “ aborigines” of Southern China, and we r 
regard these “‘ southern aborigines,” if we may call them so (omitting 
the moment pre-Dravidians and Negritos), as having been modi 
locally by strains of Negrito, Tibetan, Nésiot, and even Caucasian blo 
via the Tibetans. Farther south, in the Malay Peninsula, besides Mal 
there are Semang (Negritos), Sakai (pre-Dravidians), some primi 
proto-Malays (Besisi and Jakun) and immigrant Chinese. | 


. The Malay proper, the true Malay of history, who distinguish the 
selves as the Orang-Malayu, are Muhammadan and speak the langu: 


1 Op. cit. 
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is called Malay. They appear in history about the middle of the 
h century, originating as an obscure tribe which rose to power in 
enangkabau district of Sumatra. At this time was founded their first 
y, Singapore ; its name, which is pure Sanscrit, signifying the ‘* Lion 
” is an indication of the strength of Hindu influence in the Archi- 
ro at that time. Menangkabau was the first Moslem state to acquire 
cal supremacy, and “ this district thus became the chief centre for 
ater diffusion of the cultured Malays, their language, usages, and ° 
on, throughout the Peninsula and the Archipelago. Here they are 
H in compact masses chiefly in south Sumatra ; in all the insular 
Ds between Sumatra and Borneo; in the Malay Peninsula as far 
1 as the Kra Isthmus, here intermingling with the Siamese. . . partly 
ists, partly Muhammadans ; round the coast of Borneo and about 
stuaries of that island ; in Tidor, Ternate, and the adjacent coast of 
3 in the Banda, Sula, and Sulu groups ; in Batavia, Singapore, and 
¢ other large seaports of the Archipelago. In all these lands beyond 
tra the Orang-Malayu are thus seen to be comparatively recent 
8; and in fact intruders on the other Malayan populations, with 
they collectively constitute the Oceanic branch of the Mongol 
on.”’ 1 


1 Keane : Man, Past and Present (1920). 
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It is these ‘‘ other Malayan populations ” which constitute the gr 
mass of ‘‘ proto-Malays,’’ whose most highly civilised members, such 
the Javanese, practise a culture largely derived from India and differ ¢ 
célo from the rude up-country tribes of Borneo.’ 


Geographers sometimes divide India into three great areas (the Dec 
in the south, north of this the plains of Hindustan, and then the Himal 
and their foothills), but these do not correspond to natural ethnic p 
vinces. The anthropology of India is in fact difficult, and our knowle: 
is quite inadequate. We may assume that the oldest population was p 
Dravidian, whose representatives, the primitive hunting jungle tribes 
India (in the Deccan Irula, Kuramba, Paniyan, etc.) and Ceylon (Vedd: 
still exist. It is probable that such primitive hunters formerly extenc 
over the greater part of India, and though the existence of Negritos 
never been proved in the sub-continent, their former presence in 
Deccan seems likely. 

The more advanced population of India has been divided by Ris 
into seven great groups, and although his classification has been criticis 
it cannot be said that the types he set up have been seriously impugn 
though it may fairly be urged that his nomenclature is not always { 
tunate (see Fig. 5). Risley describes his types, passing from the west 
frontier of India ; in our description it will be convenient to start in 
south with the Dravidians, a very old element in India. Apart from f 
Dravidians and hypothetical Negritos, the Dravidian may be taken 
represent the ancient civilised population of much of India, its di 
tion with pre-Dravidians and its modification by Caucasian Ary 
speaking and Mongolian elements producing the Indians of the pres 
day. 

The Dravidian type extends from Ceylon to the valley of the Gans 
pervading the whole of Madras, Hyderabad, the Central Provinces, m 
of Central India, and Chota Nagpur. Among its most characteristic 
presentatives are the Paniyans of the South Indian hills and the San: 
of Chota Nagpur. The stature is short or scarcely medium ; the cc 
plexion very dark; the hair shows tendency to curl; eyes dark; h 
long, and nose very broad. 

The Mongolo-Dravidian type, found in Lower Bengal and Orissa, cc 
prises the Bengal Brahmans and Kayasths, the Muhammadans of East 
Bengal, and other groups peculiar to this part of India. They are to 
regarded as a blend of Dravidian and Mongolian elements, with a str 
of Indo-Aryan blood in the higher groups. Stature medium, complex 
dark ; hair on face usually plentiful ; head broad, nose medium wit. 
tendency to breadth. 

The Aryo-Dravidian type, found in the United Provinces of Agra : 
Oudh, in parts of Rajputana, in Bihar and Ceylon, is represented in 


1 By continental writers the inland (pagan) tribes of Borneo are knowr 
Dyak ; in this country the term is commonly limited to a particular tribe, 
Orang-Iban, the so-called Sea Dyaks, though there also exists a numeric 
weak and insignificant tribe termed Land Dyaks. As to Indian influence, i 
worth remembering not only the ruins of Borobodur, but that Bali is still 


ministered( under Netherlands authority) on the model of a Hindu rajarate 
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yper strata by the Hindustani Brahman, in its lower by the Chamar 
egarded as arising from the intermixture of Indo-Aryans and Dravi- 
ans, the former element predominates in its lower groups and the latter 
jts higher. The stature is medium ; the complexion varies from lightish 
‘own to black ; the head is long, with a tendency to mesaticephaly ; the 
yse ranges from medium to broad. 

The Scytho-Dravidian type of Western India, comprising the Maratha 
rahmans, the Kunbis and the Coorgs, was thought by Risley to have 
isen as a mixture of Scythian and Dravidian elements. There is really 
y evidence for the identity of the round-headed group, who must how- 
er fall within the Alpine race. Hair on head rather scanty ; stature 
edium ; complexion fair; head broad; moderately fine nose, not 
nspicuously long. 

The Mongoloid type of the Himalaya, Nepal, Assam and Burmah, is 
presented by the Kanets of Lahoul and Kulu, the Lepchas of Darjeel- 
g, the Limbus, Murmis and Gurungs of Nepal, the Bodo of Assam, 
id the Burmese. Stature low or medium ; skin of varying tints of yel- 
wish brown ; head broad, with face characteristically flat ; nose fine to 
oad ; eyelids often oblique ; facial hair scanty. 

The Indo-Aryan type occupies the Punjab, Rajputana and Kashmir, 
ving as its characteristic members the Rajputs, Khatris and Jats. This 
pe most nearly approaches that traditional for the Aryan-speaking 
lonists of India. The stature is mostly tall ; complexion fair ; hair on 
ce plentiful ; eyes dark ; head long ; nose narrow and prominent. 

The Turko-Iranian type is represented by the Baloch, Brahui, and 
ghans, of the Baluchistan Agency and the North-West Frontier Pro- 
ce. Risley writes of these peoples as “‘ probably formed by a fusion of 
ki and Persian elements in which the former predominate,’’! but 
re is also an Armenoid strain. Stature above mean ; complexion fair ; 
s mostly dark, but occasionally grey; hair on face plentiful; head 
ad ; nose medium, prominent, not infrequently Armenoid. 

erhaps the most important of the objections that have been raised is 
t the broad-headed element in Risley’s Mongolo-Dravidians and 
tho-Dravidians is due to an admixture of the Pamir type of the Alpine 
e. This is no easy matter to settle ; it can only be said that the origin 
the Mongolo-Dravidians has been critically examined by Buxton,? — 
h the result that he supports Risley’s thesis, while the profile of some 
gali faces can scarcely fail to convince that at least some Mongolian 
od is present. With regard to the Scytho-Dravidians, we have sug- 
ted above an Alpine element, while as to the historical Scythians, 
t little we do know scarcely indicates that the Scythians reached India 
y mass. 

he caste system, which in India has acquired a rigidity unparalleled 
where, implies the existence of a large number of endogamous groups, 
members of which are bound together by a common traditional 
pation and belief in a common origin. By this system the whole 
se of a man’s life—how he shall eat, drink, dress, marry and give in 
iage—is irrevocably determined by the accident of birth. The 


1 The People of India (1908). * The Peoples of Asia (1925). 
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political significance of caste is therefore immense, and whatever its 
fects it does ensure an amazing continuity in tradition and in the arts ; 
crafts, while on the ethnic side it cannot but play an important par 
fixing physical type. 

The original significance of the word varna—*“ caste ’’—was doubt 
that implied by ‘‘ colour,” as denoting purity of breed. In the Jnstit 
of Manu (compiled between the fifth and second centuries B.C.) a sepa! 
origin is ascribed to each of the four classes into which the commu 
was divided, which later became the four traditional castes, viz. the Br 
man (priestly), Ksatriya (warrior), Vaisya (merchant), and Sudra (ct 
vator and menial). 

At the present day Risley distinguishes seven different types or v 
eties of caste. First the tribal, e.g. the tribes of Chota Nagpur and 
Nagas ; secondly the functional or occupational, perhaps the most fami 
to Europeans and often regarded as the chief factor in the evolutioz 
caste ; the third type is sectarian, e.g. the followers of a popular refor: 
outcast themselves and very soon form a new caste ; a series of new ca 
may be formed by the crossing of one with another, and Risley give 
a fifth type the ‘‘ national castes,’? such as the Newars—once the ] 
dominant race in Nepal—or the Marathas. Caste may also be formec 
migration, where a group outcasts itself by moving and forms in its 1 
home a new caste, and finally certain castes may have arisen from cha 
of custom as, for example, the Rajput and the Jat. 

If we seek to speak of an Indian temperament we can only say that 
old speculative Hinduism, with its mystical systems of religion and ph 
sophy which we call Brahminism, was no doubt introvert, but how 
introversion was the preponderant disposition among the upper cla 
generally, and whether it still plays as important a part in modern F 
duism as it did of old, is another matter, though the history of Buddh 
certainly suggests that it may. This system, arising as a protest aga 
the mystical formalism and particularism of Brahminism, althoug! 
made headway against Brahminism for centuries (partly no doubt 
cause its sects made no difficulty in accepting, in mild disguise, muc! 
the old mystic philosophy) and numbered millions of converts, yet at 
present day is extinct in India. It may be added that caste, with its pre 
and unalterable determination of every man’s position in the social fat 
seems to be just one of those examples of “‘ arrangement ” which ar 
typical of the introvert disposition. 


AFRICA 


In broad outline, the ethnology of Africa is so much simpler than 7 
of the other continents that, in spite of vast unsurveyed areas and 
charted tribes, it is comparatively easy to write an account of its ra 
history. It is true that classification, or at least delimitation, has been 1 
largely based on linguistic criteria, for the facts of language are relati 
easily determined, and though in themselves no safe guide to race, ne" 
theless in Africa speech and race do so substantially correspond in reg 
to the great racial groups that such terms as “ Bantu,” “‘ Semitic,” et 
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Fig. 6.—LINGUISTIC MAP OF AFRICA 


ich, strictly speaking, have no more than a linguistic significance— 
habitually employed with a high degree of racial accuracy. 
he main divisions of mankind in Africa are as follows :— 


Bushmen )} 


Hottentots tein ae known as Khoisan 
Negritos 
Negroes 
Hamites 
Semites 


t must, however, be remembered that the Semites—apart from a cer- 
amount of mixture in Abyssinia—have only been in Africa a little 
e than a thousand years, and their influence has in the main been 

ed to the country north of the Sahara. 

f these divisions the Hamites, Negroes, and Bushmen are by far the 
t important. 
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In considering the movements and mixings that have gone on in Afric 
it is well to remember that there are no great mountain ranges to obstrv 
the free movements of peoples, but deserts in the north (and to a limit 
extent in the south) with tropical rain forest in the west, though that | 
the edge of the Abyssinia plateau is hardly sufficiently broad to constitt 
an obstacle. 

Apart from relatively late Semitic influence—whether Pheenici 
(Carthaginian) and limited, or Arab (Muhammadan) and widely diffus 
—the history of Africa is in the main the history of the Hamites, with t 
record of their interactions with the two more primitive African stoc! 
the Negro and Bushman, whether this influence was exerted by hig 
civilised Egyptians or by such wilder pastoralists as are represented at t 
present day by the Beja and the Somali. To emphasise the importar 
of the Hamites and the part they have played in Africa, it is only necessé 
to look at a map showing the distribution of languages in Africa at 1 
present day, when it will be seen that Hamitic languages are spoken 
peoples spread over perhaps one-fifth of Africa (see Fig. 6). The area ; 
habited by people regarded as Hamitic is even larger, including, as it do 
many tribes superficially semiticised through the influence of Islam, a 
before the Arab expansion Hamitic languages must have been spok 
over by far the greater part of the northern half of the continent. It 
necessary to realise that the number of immigrant Arabs was never ve 
great, and that the social results of intermarriage and the prestige of 1 
dominant religion, far more than a substitution of Arab for Berber bloc 
accounts for such arabisation as has taken place. 

Ethnologically, then, Africa may be divided into two sections, the n 
thern essentially white or light-skinned, inhabited by Caucasian Hami 
and Semites, the southern essentially Negro, with peoples almost eve 
where characterised by their dark skin and woolly hair. A line drawn fr 
the mouth of the Senegal River, through Timbuktu to Khartum, ther 
southwards and westwards to the Abyssinian border at about 12° ] 
following the Abyssinian border to the Juba River and Indian Oce; 
marks out the northern boundary of the Negro with fair precision, I 
it must be realised that the term Negro includes at least three huge grou 
each with its peculiar characteristics. Almost everywhere in this vast a 
the Negro carries Hamitic blood and has been influenced by Hami 
culture. The true Negro is mainly confined to West Africa, while the r 
of negro Africa consists of Negroes hamiticised to a varying extent— 
the one hand the Bantu, on the other the Nilotes and half-Hamites. 


The Hamites—who, as already stated, belong to the Mediterrans 
race—are commonly divided into two great branches, eastern and n 
thern, and their cradle-land is generally agreed to be Asiatic, perhi 
Southern Arabia or possibly an area farther east, though Sergi suggé 
the Horn of Africa. There is no doubt that the Hamites and Semites m 
be regarded as modifications of an original stock, and that their diff 
entiation did not take place so very long ago, evidence-for this statem 
being furnished by the persistence of common cultural traits and linguis 
affinities. Physically their relationship is obvious, as also their kins! 
with the European representatives of the Meditcrranean race, thou 
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yme anthropologists admit this relationship only for the Northern 
ranch of the Hamites, proposing to distinguish these from the Eastern 
‘anch by the term ‘“* Libyan.” 

To the Eastern Hamites belong the ancient and modern Egyptians, the 
eja, Berberine (Barabra or Nubians), the Galla, Somali, Danakil, and, 
ough mixed with Semites and Negroes, most Abyssinians. 

The Northern Hamites include the Berbers of Tripoli, Tunis and 
lgeria (often conventionally distinguished as Libyans), the Berbers of 
lorocco, the Tuareg and Tibu of the Sahara, the Fula of Nigeria, and 
e extinct Guanche of the Canary Islands. 

Apart from a few skeletal remains, referred to the Old Stone Age, the 
dest ‘‘ Africans ’’ of whom we have any organised knowledge are of the 
eat group of Eastern Hamites.' These are the pre-dynastic Egyptians 
roto-Egyptians, anterior to about 3200 B.Cc.), whose burials leave no 
ubt as to their identity with the Beja of the eastern Egyptian desert, to- 
yy the purest representatives of the Hamitic race. This is well brought 
it by comparing stature and cephalic index of the proto-Egyptians and 
‘two modern Beja tribes, and is of extreme interest, implying as it does 
stability of type for a period extending for some 6,000 years. 


On F Stature 
. ! Ababda 2 we a 873 ee A aS Tr 
Bo}? Ween Amer... ce Ps J Xa Te beg .. 644 in. 
Proto-Egyptians (Nagada) Pe TA. Our ret fin Oace ite 


Nor in this matter are we limited to physical measurements. We have 
0 notable representations of the proto-Egyptians as they were in proto- 
astic times 5,000 years ago and again in the twelfth dynasty about 
00 B.C. The first of these is the head of an ivory figure (see Fig. 7a) 
d at Hierakonopolis. It is only necessary to compare this, with its 
aight nose, well-modelled lips, and slight beard, with the photograph 
the Beni Amer (see Fig. 7b) to see the likeness. The twelfth dynasty 
mple comes from Meir, where on the west bank of the river, and some 

miles south of Cairo, is a group of twelfth dynasty tomb-chapels 
ing to about 2000 B.c. On the walls of one of these there is a wonderful 
wing of a Beja herdsman (see Fig. 7c), undoubtedly one of the most 
cessful examples of racial portraiture of the Ancient Egyptians. The 
g thin figure and limbs, with broad chest, narrow flanks, and almost 
acted abdomen, are no doubt conventional and exaggerated represen- 
ons of the characteristics of the pastoral desert men as they appeared 
e agricultural. Egyptians, but there can be no criticism of the splendid 
alism of the lined face, the thin pointed nose and the mop of hair 
jecting over the forehead, and standing out stiffly over the whole head 
he nape of the neck. The beard is the usual chin tuft of the Beja tribes. 
lance shows the close resemblance, even to the hairdressing, to the 
endoa whose head (see Fig. 7d) is sketched from photographs taken 
Port Sudan. 


his ignores Mr. Leakey’s recent important unpublished discoveries in 
Africa; his preliminary announcement indicates that the Upper Paleolithic 
bitants of the Kenya plateau were not Negroes. 
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Fig, 7.—PERSISTENCE OF PROTO-EGYPTIAN TYPE IN NILE VALLEY 


A. Ivory Head, Hierakonopolis at 3000 B.c. B. Modern Beja (Beni Ame 
C. Wall painting (Meir 2000 B.c.). D. Modern Beja. 


The Northern Hamites are typically represented by the Berbers, who 
re skilled agriculturalists and gardeners, while many are pastoralists as 
ell. Their social organisation differs entirely from that of the Arabs, 
eing as essentially democratic and suited to a sedentary life as that of 
ne latter is aristocratic and apt for a nomadic existence, though it must be 
salised that this typical contrast is not absolute, and that in North Africa 
lere are many sedentary Arabs and some nomad Berbers, the Arabs pre- 
snting a diminishing percentage of the population from east to west. 
‘he Berbers are good craftsmen, and the silver jewellery of Algeria is 
haracteristic and distinctly beautiful, while their pottery shows an inter- 
sting resemblance to that of the proto-Egyptians. 


The Arab conquest of Egypt in the years 639 to 641, although important 
iturally, cannot, owing to the small number of immigrants, have had 
ly great ethnic effect on the population of the Nile Valley. It was the 
eat invasions of the eleventh century, and especially the migration of the 
eni Hillal and kindred tribes, that led to the effective arabisation of 
orth Africa and to the dominance of Islam. For in Africa, as elsewhere 
Islamic lands, creed counts for more than race, and the name “‘ Arab ” 
applied to any people professing Islam, however much Negro or other 
reign blood may run in their veins, so that, however great its cultural 
ue, the term is of little ethnic significance and often is frankly mislead- 
g. Yet in a broad sense, and excluding the Berbers, the term remains of 
sitive value as denoting a vast series of tribes, claiming, even if they 
ve it not, a predominant Caucasian ancestry, boasting a particular 
storic tradition and religion, and speaking a Semitic language. In this 
se the peoples we call Arab contrast with all the other Africans we 
ve discussed in that they exhibit an essentially uniform culture, even 
in many instances they can boast but little of the newer immigrant 
od to which this culture is attached. 

he Arabs of Africa may be divided into three main cultural groups : 
e nomads (“people of the camel”’); Baqqara (cattle folk), semi- 
ads ; sedentaries. Actually some tribes, such as the Kenana of the 
glo-Egyptian Sudan, include all three classes, and many nomad tribes 
e sedentary sections, while there may be a limited nomadism, as when 
ibe sows its crops in an oasis in the autumn and leads a more or less 
dering life until the spring. Tribal organisation is far stronger among 
nomads than among the sedentaries, and it is among the former that 
purest Arab physical type is found, e.g. among the camel-owning 
abish of the Anglo-Egyptian Sudan or the Aulad Ali of Eastern 
poli. Even here there is considerable variation, largely determined by 
wealth of the tribal sections and the consequent amount of black slave 


hough the Negro is no doubt one of the oldest stocks in Africa, no 
To skulls of any great age have yet been discovered. The antiquity of 
Tace is, however, indicated by one of the great proto-Egyptian slate 
tes, dating from circa 3200 B.C., which depicts captives and dead with 
lly or frizzly hair and showing the same form of circumcision as is ) 
Practised by the Masai and other negroid tribes of Kenya Colony ; 
Cover, the Archeological Survey of Nubia has brought to light a 
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burial—with typical Negro hair—dating to the Middle Kingdom (abs 
2000 B.C.). 

The true (West African) Negro, whose physical characters are d 
cribed on page 445, possesses certain characteristic cultural features. Tl 
build gable-roofed huts ; their weapons include bows, tapering at e< 
end, with bowstrings of vegetable products, swords and plaited shiel 
but not clubs or slings ; among musical instruments are wooden dru 
and a peculiar form of guitar-—the so-called West African harp ; clo 
ing is of bark-cloth and palm-fibre, not of skin ; secret societies, ma 
and wood-carvings of the human figure are characteristic; cattle 
absent, the domestic animals being the dog, goat, pig, and hen ; can 
balism occurs, and human sacrifice—formerly common—might att 
a huge scale, as in Ashanti. On the artistic side, the West Afri 
Negro shows a skill in plastic art that is hardly found elsewhere in Ne 
Africa, the carved ivories, wooden and ivory masks, and bronzes 
Benin being specially noteworthy. | 


As already stated, the great part of Negro Africa is occupied by mi: 
populations of hamiticised Negroes (though some of the members of 
Bantu group carry but little Hamitic blood and show no great signs 
Hamitic culture). The origin of these Negro-Hamitic peoples will 
understood when it is,realised that the incoming pastoral Hamites arri 
in a long successiom$f waves, of which the earliest may have been 
remote as the end of the Pluvial period. Better armed than the agric 
tural Negroes among whom they settled (there was no Bronze Age 
Africa, and the Negro, now an excellent iron worker, presumably lez 
this art from the Hamites), they would soon assert their superiority o 
the latter. Gradually a series of peoples combining Negro and Ham 
blood arose ; these, superior to the pure Negro, would be regarded vy 
disdain by the next incoming wave of Hamites, and be pushed farther 
land to play the part of an invading aristocracy vis-d-vis the Negroes 
whom they impinged. This process was repeated over a long perioc 
time, the agriculturalists always dominated by the pastoralists and te 
ing to leave their own mode of life in favour of pastoralism or to comt 
the two. The result of one such series of combinations is to be seen in 
Zulu, another in the Baganda, while an even more striking exampl 
afforded by the symbiosis—to use a biological term—of the Bahima : 
the Bahero. The Bahima, a tall cattle-owning aristocracy with nar 
nose and long faces (though they always have Negro hair), are utterly 
like the shorter, broader-faced, Negro Bahero in whose country they . 
and who normally provide them with grain. 

It is not surprising that classification is difficult, and the observe 
compelled to fall back on the relatively easily determined facts of langus 
With this reservation the following may be regarded as the prim 
divisions :— 

(1) The half-Hamites, inhabiting East Africa and East Central Af 
from the neighbourhood of Lake Rudolph in Kenya to 5° or 6 
in Tanganyika Territory.’ 

1 These are sometimes called Nilo-Hamites, a thoroughly inappropriate t 


since there is no evidence to suggest that they arose from a mixture of Nil 
and Hamites, nor that they are Hamites living on the Nile south of Khartu 
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(2) The Nilotes of the Nile Valley, extending from the Anglo-Egyptian 
udan into Uganda. 

(3) The Bantu, a congeries of peoples occupying the southern two- 
uirds of black Africa, roughly delimited by a line running irregularly 
om the Rio del Rey to the mouth of the Juba River. 

‘The half-Hamites, as the term implies, carry a considerable amount 
f Hamitic blood, t.e. definitely more than the Bantu and Nilotes. The 
lative preponderance of the Hamitic side of their ancestry is reflected 
ike in speech, appearance and culture. They all speak languages of 
amitic type, and although dark-skinned their faces are generally Negroid 
ther than Negro. Culturally they are predominantly pastoralists, many 
their tribes leading the semi-nomadic life which this entails. The 
andi, Masai, Turkana, and Suk are perhaps the best-known tribes of 
is group. 

The second great group of hamiticised Negroes are the Nilotes, a 
ell-defined physical type, speaking Sudanic languages and associated 
ith a particular culture, who occupy the Nile Valley from some 200 
iles south of Khartum to Lake Kioga, one group reaching Lake Vic- 
ria. The majority of Shilluk—who, with the Dinka, may be taken as the 
ost typical representatives of the Nilotes—are obviously Negroid rather 
an Negro, while in spite of their dark skins and no doubt preponder- 
tly Negro blood the Nilotes are culturally far mo amitic than Negro, 
eir predominant pastoralism being reflected (as in the half-Hamites) in 
e almost religious esteem in which they hold their cattle. Human 
crifice is very rare and cannibalism unknown, in contradistinction to 
eir neighbours on the other side of the Nile-Congo divide. The men 
the most part go naked. Psychically the Nilotes show an aloofness and 
ide of race, with a lack of desire for European clothes or trade objects, 
ich is probably unparalleled elsewhere in Africa. 

he Bantu are a congeries of peoples named from and defined by the 
uliar type of language they speak, which is generally considered to have 
ginated in the neighbourhood of the Great Lakes. Apart from the 
ions grouped round the shores of the Great Lakes (Baganda, Bakitara, 
.)) Where the Hamitic invaders from the north have mingled less com- 
tely with the older inhabitants, the infusion of Hamitic blood which 
erentiates the Bantu from the pure Negro is strongest in the east and 
th, weakest in the west and north. 

he Bantu may be divided into three main groups : Southern Bantu, 
abiting the vast region south of the Zambesi and Kunene Rivers ; 
stern Bantu, reaching from the Kunene River in the south to the Rio 
Rey (separating Southern Nigeria from the Cameroons) in the north 
from the Atlantic to the Rift Valley (line of the Great Lakes) in the 
; Eastern Bantu, stretching from Uganda in the north to the Zambesi 
€ south. 

he Southern Bantu comprise the Shona peoples, the Zulu-Xosa (in- 
ing the so-called ‘‘ Kaffirs’’ and the Matebele), the Suto-Chwana 
hwana, Basuto, etc.), and the Herero-Ovambo ; they are grouped 
a very large number of tribes showing great diversity in physical 
acters. | 

he area of the Western Bantu includes the true ‘‘ Heart of Africa,”’ 
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the tropical rain forest of the Congo, the home of such little-known bea 
as the okapi, and of pygmy hunting tribes with habits and beliefs of whi 
we are almost entirely ignorant, but it also includes (or included) t 
territory of considerable and highly organised kingdoms, such as t 
medizval kingdoms of the Kongo and the Balunda, and in later times t 
Bushongo Empire, as well as such renowned cannibals as the Fang. T 
southern limit is vague, the Lunda Empire and Jaga raids, with sub: 
quent encroachment of wandering tribes, having played havoc w 
tribal organisation. 

Of the Eastern Bantu, the Lacustrine tribes, as already mentions 
present a more recent Hamitic element than that which originally gé 
rise to the Bantu ; indeed, among the Banyankole assimilation betwe 
the two stocks has scarcely gone beyond the possession of a comm 
language, spoken alike by the intruding Bahima and the indigenc 
Bahero. | 

Apart from the Lacustrines the Eastern Bantu include such we 
known tribes as the Akamba and Akikuyu, essentially agriculturalists, 
though cattle are even here regarded as the embodiment of weal 
Among these tribes there is, strictly speaking, no chief, but governm« 
is in the hands of a council of elders, with only local authority, a ma: 
position in the community being according to the seniority of his a; 
grade. The Wachagga on Kilimanjaro share with the Lotuko of the N 
Valley the interesting custom of exhuming the bones of their dead af 
some months, the skull being then taken to an ancestral shrine or « 
posited in an earthen jar in the neighbourhood of the village. T 
Swahili of the east coast are specially important, as their language ] 
become the lingua franca of a great part of East Africa. 


The Bushman is distinctive in appearance from all other Africans s: 
only the Hottentot, and belongs to a type so ancient that he may well hi 
been in Africa for a period to be measured in tens of thousands of yee 
while until less than a century ago he was using stone tools of the ty 
that was being made in Europe towards the end of the Old Stone A 
It is generally agreed that the Bushmen reached their present home 
South Africa from the north, their ancestors having perhaps occupied ' 
great part of tropical East and East-Central Africa, while the former | 
tension of the race over practically the whole of South Africa is shown 
the distribution of its relics—skeletal remains, rock paintings, and e\ 
place-names. Apart from isolated offshoots, their present range is 
stricted to the Kalahari Desert and the northern half of South-W 
Africa, where alone their original mode of life has been retained. 

The Bushmen lead a primitive nomadic life as hunters and fo 
gatherers, their social organisation and culture being of the most simf 
The southern Bushmen are notable for the paintings and engravil 
which in the past they executed on the walls of caves and rock shelte 
The paintings, many of which are of comparatively recent date, : 
naturalistic studies of high artistic merit, depicting animals, cattle-rai 
dances, and magico-religious scenes in which animal-headed hun 
figures are represented. This art seems to have completely died out. 

The Bushmen are rapidly becoming extinct. Even before the arri 
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yf the white man in South Africa they were being forced out of their 
junting-grounds by their stronger Bantu and Hottentot neighbours, and 
he white colonists continued the process of dispossession and destruc- 
ion, until the ancient owners of the land, unable or unwilling to adapt 
hemselves to their changed environment—to domesticate animals or 
ultivate the soil—were reduced to a few scattered and dwindling 
emnants. 

There is little doubt that the Hottentots are the result of the mixture 
f Bushmen and early invading Hamites, with an infusion of Bantu, and 
tis generally held that the mixed race arose in the north, perhaps near 
he Great Lakes, and did not reach South Africa until after the Bushmen. 
“he former distribution of the Hottentots comprised practically the whole 
f the western part of South Africa from the Kunene River in the north 
) the Cape Peninsula in the south, and extended inland to the Kei River. 
‘o-day, though scattered remnants are to be met with over a consider- 
ble part of this area, their tribal organisation is only found in a state of 
reservation in South-West Africa north of the Orange River. Like the 
ushmen, whom they dispossessed, they are now a passing people, and 
nly a remnant of their former customs survive. Culturally the outstand- 
ig difference between the two races is that the Bushmen are hunters and 
od collectors only, while the Hottentots are a pastoral people, with 
erds of long-horned cattle and flocks of fat-tailed sheep ; they also differ 
om the Bushmen in practising the art of smelting iron, make wooden 
ots, weave baskets and mats from reeds and rushes, and make skin bags 
) hold milk and water. Their material culture is, then, superior to that 
‘the Bushinen, but they do not appear ever to have possessed the art 
painting and engraving on rock at which the older and more primitive 
ce excelled. 


Of the pygmy Negritos of Africa but little is known ; not only are we 
orant of their social organisation, but no one has yet discovered 
ether they have a language of their own, all recorded vocabularies 
longing to the speech of their Negro neighbours. Hunters, trappers 
d collectors, they are nowadays confined to the thick tropical forests 

in 6° north and south of the Equator, but folklore and classical 
dition point to their having had a much wider distribution a few 
usand years ago ; as long ago as the Pyramid Age (i.e. in the third 
enium B.C.) the Pharaohs were sending south—but certainly not so 
south as the Congo Valley—for pygmies to dance before them. 


t is not only among the islands of Farther Asia that the Oceanic 
ngols have travelled in their clumsy-looking but seaworthy craft: 
Sing westwards, they reached Madagascar sufficiently long ago for 
early form of Austronesian (Malayo-Polynesian) to become the 
dard speech, while the Antimerina, generally called Hova, a group 
ixteenth-century immigrants of fairly pure blood (perhaps originating 
ava), now form the dominant aristocracy of the island. The greater 
of the population is negroid, and it seems natural to suppose that 
element is African, but considering that the language of Madagascar 
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is an early form of Austronesian and the strong currents between Afri 
and Madagascar, as well as the facts that Madagascar culture is n 
Bantu, and that the latter are not seamen, there is much in favour 
the suggestion that the black element is also from the Far East, 2 
consisted of Oceanic Negroids, who are known to be expert seame 
Immigrants from Arabia have certainly played an important part 
forming local dynasties, some arriving so early that, as reported, th 
recognised the patriarchs but not the Prophet. 

In the south there has been immigration from India, and in the nor 
European pirates and slavers have left their mark; e.g. the man who co 
solidated the Betsimakara, one of the more important tribes, and provid 
them with a royal house, was a half-caste. 


AMERICA 


The Eskimo occupy the Arctic coasts of North America, Greenlar 
and extreme North-East Asia, and must be regarded as early immigrai 
of Asiatic type.! They are short (st. 62}in.) dolichocephals (C.I. 7 
with broad flat face and prominent cheek-bones ; nose narrow, mod 
ately prominent; eyes black and straight, but the epicanthic fold 
occasionally present. : 

The Amerinds (American Indians) occupy the rest of the New Wor 
it being understood that they have for the most part been exterminat 
in North America, and in the southern half of the continent are larg 
represented by mixed breeds. The hair is everywhere black, lank a 
coarse; skin colour yellowish-white to chocolate, usually some tint 
brown ; stature varies but is generally high; skull generally mess 
cephalic, but ranging from low dolichocephaly to high mesaticephal 
face usually broad, with high and laterally prominent cheek-bones ; & 
brown, with sometimes a suggestion of Mongolian characters ; nose of 
well developed and straight, even aquiline in some northern stocks. 

In spite of variation in appearance between groups, ethnologists 
generally agreed that there is an underlying general similarity of 1 
among the peoples of the New World which can only point to an origi 
common parentage. Further, since it is highly improbable on zoologi 
grounds that man originated on the American continent, this must hi 
been peopled either from the east or from the west, and the resemblai 
to the Mongolian type is so widespread that it seems certain that 
homeland of the American Indian was Asia rather than Europe ; mo 
over, while there is no easy access to the New World from Europe, 
gap between Asia and North America via Behring Straits is only so 
forty miles. 

This seems a simple conclusion. It is in fact so simple, considering 
complexity of physical characters and cultures found in the New Wot 
that some little elaboration is really due. Since, however, space forb 


16 Tt seems to be fairly well established that the Eskimo were the result} 
migration of a special type into America at presumably a very early date. R 
most representative appear to be those of the Hudson Bay district which wo 
thus be a secondary area of characterisation ’’ (Haddon : The Races of Man 
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ay general discussion of all the lines of argument, it must suffice to 
anscribe the conclusions reached by Hrdlitka and supported by 
Jissler :— 


“The American natives represent in the main a single stem or strain 

‘people, one homotype ; this stem is identical with that of the yellow- 
rown races of Asia and Polynesia; and the main immigration of the 
mericans has taken place, in the main, at least, gradually and by the 
yrth-western route in the earlier part of the recent period, after man 
id reached a relatively high stage of physical development and multiple 
condary differentiations. The immigration, in all probability, was a 
ibbling and prolonged overflow, likely due to pressure from behind, 
want, and a search for better hunting and fishing grounds in the 
rection where no resistance of man as yet existed. This was followed 
y multiplications, spread, and numerous minor differentiations of 
nguage due to isolation and other natural conditions, and by the devel- 
ment, on the basis of what was transported, of more or less localised 
merican cultures. It is also probable that the western coast of America, 
thin the last 2,000 years, was on more than one occasion reached by 
jall parties of Polynesians, and that the eastern coast was similarly 
ached by small groups of whites, and that such parties may have 
sally influenced the culture of the Americans ; but such accretions have 
where, as far as we know to-day, modified the native population.” ! 


It is not possible to state the date at which the ancestors of the American 
dian first entered North America—a date some 4000-5000 B.C. is 
thaps plausible*°—but this can be said, that no implements or other 
idence of early or middle palzolithic man (using the terms in a Western 
Opean sense) have been found in the New World, some of the so- 
ed palzoliths that have been produced from time to time being no 
re than rejects, or rude or unfinished tools, while the skeletal frag- 
nts have not passed the test of skilled examination. There is, in fact, 
valid line of argument that when man first migrated into America he 
other than neanthropic, or that his stone technique was other than 
ple form of stone chipping. But this need not imply very recent or, 
Sometimes stated, a neolithic immigration; the variety in language 
physical characters in America can only point to a prolonged period 
hysical differentiation. 
inguistic considerations point in the same direction. All American 
ages yet studied are morphologically akin ; they all belong to the 
lysynthetic ’ group—that is to say, languages that permit of a whole 
ence being included in a single polysyllabic word—not one true 
ple of which is found anywhere in the eastern hemisphere, where 
Basque, Caucasus, and Ural-Altaic groups limit incorporation to pro- 
inal and purely relational elements. It is clear that a system so apart 
all the conditions found elsewhere must imply a long development 
lark Wissler : The American Indian (1922). 
t the other extremity of the time scale it has recently been suggested that 
ore northern tribes of the Athapascan linguistic stock (inhabiting the 


kenzie River area and so nearest to Asia) have reached the New World 
the beginning of our era. 
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and consolidation, and the time is also demanded by the vast numl 
of stock languages prevailing throughout the continent, all differ 
profoundly in their vocabulary, and in fact with nothing in comm 
except this extraordinary polysynthetic groove in which they are c: 
There are probably about seventy-five stock languages in North Ameri 
of which fifty-eight occur north of Mexico, indeed it has been sta 
that there are as many linguistic stocks in America as in the whole of 
Old World. Moreover differentiation within a stock is very great, < 
the dialects usually as mutually unintelligible as, for example, Engl 
and German. y 

All this goes well with the relatively primitive condition of the cult 
generally accepted as having been that of the immigrants. Even at 
time of the Discovery, although there was cereal culture there was 
plough, corn was ground with the push quern, but the rotary quern 1 
unknown, while the wheel did not exist in any form, so that pottery ' 
built up by hand or with the aid of a mould, and transport was by hun 
porterage, travois, or sledge; there was no metal working except 
Mexico (where copper and even bronze were used to a limited exte 
the only exceptions being in the fortunate areas where native cop 
existed, and even here no more was done than laboriously to break a 
pieces of metal which were afterwards hammered into shape without 
aid of heat. 

The physical anthropology of the American peoples has not yet b 
systematised, and no classification can at present be grounded thers 
even with a linguistic basis. Therefore, as a geographical or cult 
grouping has much practical convenience, it is customary to adoj 
division into areas of material culture, each possessing distinc 
features. The location of food areas laid down the general lines of tl 
cultural groupings, the characteristic of such an area being the tende 
to specialise in some one or two foods, and the New World is thus ¢ 
prehended under eight large food areas (see Fig. 8). Thus, in Ni 
America the Arctic and Sub-Arctic region is the natural home of 
caribou or American reindeer ; on the Pacific slope we have the salt 
area ; to the south, in California, the area of wild nuts and seeds, | 
the acorn as the most typical food ; in the heart of the continent, the b. 
area; the eastern maize area in the Eastern United States ; from 
Colorado River through Mexico to the lower part of Chile is the are 
intensive agriculture, in which maize is again the leading food; 
manioc area comprises the interior of the southern continent (altho 
this latter vast region is too little known for us to be able definitel 
characterise the food of the whole area) ; finally, the lower part of 
continent has certain similarities to the caribou area, the chief 1 
animal being the guanaco. Of these eight food areas, three may 
grouped as the homes of hunting peoples, three of agriculturalists, on 
fishers, and one of gatherers of wild seeds. | 

With this geographical grouping a cultural grouping is generally ¢ 
bined, that is, a classification of social groups according to their cul 
traits. Wissler gives fifteen areas, each conceived to be the hom 
a distinct type of culture spreading from a centre. Groups of t1 
are thus located as constituting culture centres, and other tribe 
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intermediate or transitional. Space will only permit brief mention ¢ 
few of these areas. 


The Eskimo area spreads from Greenland to Alaska, and these tri 
have developed a highly specialised culture to meet the requirement 
the unpromising environment, such archzological researches as k 
been made tending to show that this culture has remained essenti 
unchanged for many centuries. Winter sealing, combined with cari 
and musk-ox hunting in summer, are the principal occupations. “ 
skin tent is general in summer, and the snow house, as a more or 
permanent winter house, prevails east of Point Barrow. Owing to 
lack of vegetation in these regions the Eskimo depend almost entirely 
animal food : the skins of seals furnish the material for their tents 
clothing, the flesh is almost their only food, and the blubber the in 
pensable fuel during the long winter, when they live in solid s1 
houses, each occupied by two families. Each settlement has a headn 
but his authority is very limited and there is no obligation to obey |! 
The textile industry is absent except for a little basket-making ; im 
ments and weapons are in the main of ivory, bone, slate or stone. Pot 
is unknown. The long Arctic winters provide the Eskimo with leisur 
develop the art of carving, especially in ivory, to a high degree of pet 
tion. 


It would be consistent to give some such summary as the above 
each of the eight remaining cultural areas generally recognised in Cat 
and the United States,! but a suggestion of the results has already | 
given on page 476, where the characteristic foods that have done so 
to shape the culture of each area have been cited. It may, however 
mentioned that in the valley of the Mississippi (the south-eastern cul 
area) there is archeological evidence of a much more advanced cul 
than is found there at the present day, for this is the region of ¢ 
mounds and earthworks, once thought to be of enormous antiquity, 
the work of a vanished race, but which later research has shown t 
almost certainly constructed by the historical Indians, tribes of 
Algonquian, Iroquian, Siouan, and Caddoan stocks. Archzolo 
evidence also points to the continuity of the type of culture represe 
by the present-day Pueblo Indians, centred in the upper Rio Gr 
Valley and extending into Mexico (the south-western culture area). 
Pueblo culture takes its name from the towns or villages of stone or a 
(sun-baked clay), and exhibits traits not found elsewhere in Canad 
the United States, e.g. the art of masonry, main dependence 1 
maize, the loom or upward weaving, the use of a grinding-stone, anc 
domestication of the turkey. There is evidence of connection betwee! 
Pueblo area and the Aztec of southern Mexico, though no architec 
evidence of any continuous chain of culture between the two : 
exists. The Pueblo Indians were accustomed to ornament cerem 
objects of shell and bone with a mosaic incrustation of turqi 
and lignite, an art practised on a far larger scale by the Aztec, anc 


1 For these areas see Keane: Man, Past and Present (1920) and Wissler 
American Indian (1922). 
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e are important turquoise deposits in New Mexico but none in 
thern Mexico, it is likely that the Aztec obtained their supplies, 
ably by indirect trade, from the Pueblo area. The marvellous 
aples in the British Museum represent the acme of this turquoise 
ustation, and are generally admitted to have been sent to Europe by 
rez or his companions. 

he peoples of Mexico and Central America may be regarded as con- 
ting the (tenth) Nahua culture area. Here the interest centres chiefly 
the two great ethnic groups—Nahuatlan and Huaxtecan—whose 
ions were so closely interwoven that they can hardly be considered 
rately. At the time of the Spanish conquest there was one culture from 
Grande to Lake Nicaragua, typical representatives of which were the 
cc of Mexico City—a branch of the Nahuatlan family—though the 
ote and others were almost equally typical. (The Zapote language is 
spoken by a few natives.) Centuries earlier the culture centred round 
Huaxtecan Maya in Honduras (later in Yucatan), who have left be- 
[them the most impressive ruins in the New World. The Early Maya 
e among the aborigines of America had developed a hieroglyphic 
t—though other tribes had advanced pictographic art—and their 
ire is an extraordinary example of artistic and technical development 
ng a people ignorant of bronze and iron. Stele have been found dated 
1 about 300 B.c., at which time the population must have attained 
atively high degree of civilisation, including an advanced architec- 
, a calendar system, and astronomy, while legendary chronology 
; us back another three thousand years. It should be noted that the 
’ Maya worked both copper and bronze. Maya building comprised 
oliths, temples, and “ stepped ”’ pyramids, but magnificent as these 
ings were, they show that the Maya were ignorant of three important 
iples—the use of mortar, the bonding of corners, and the true arch. 
pture was mainly in relief and was highly skilful ; perfect profiles 
portrayed, and even three-quarter figures in correct perspective. 
art of pottery was highly developed, and vessels were painted in rich 
s. Maya religious beliefs were portrayed in the symbolic and cere- 
ial nature of their art, the rain god being the deity most frequently 
sented. 

e reason for the desertion by the Maya of their age-long settlements 
ins a mystery, but it is certain that when Cortez passed through the 
try these wonderful sites had long been swallowed up by jungle, and 
paniards found the Maya no longer in cities but living in independent 
l groups. At the present day primitive and loosely organised groups 
und in this area, speaking Maya languages but with no knowledge 
eir calendar system or writing. Maya intellectual culture, being ex- 
e to the priestly caste, either passed to the Aztec or into oblivion. 
fore the collapse of the Old Empire, Maya civilisation had spread 
e Mexican Valley, where it was adopted by the Toltec, immigrants 
the north. The Toltec were followed by a series of invading tribes 
uatl-speaking) culminating in the arrival of the Aztec—skin-clad 
ds,’ practising a desultory agriculture and ignorant of weaving and 
arts. It was not until 150 years before Cortez that the Aztec became 
endent, their rapid rise to dominance over the other tribes of the 
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valley being probably due to their introduction of the bow, together w 
a genius for political organisation. Their rule was based on a pecu 
system of ceremonial war—in which the taking of prisoners for sacrifi 
purposes was the main object—and of trade guilds, many of wh 
represented submerged tribal groups. Their culture was based on that 
the Maya, from whom they borrowed much, including their calendar ; 
deities, and these Maya gods, for the most part of a relatively mild ft 
like the Maya themselves, became in the Aztec pantheon bloodthi 
demons demanding countless victims. Religious festivals were celebra 
in accordance with the calendar, and human sacrifice was on an alm 
incredible scale ; besides the annual sacrifice of a young man to 
Creator god, there were the gruesome ceremonies in honour of 
fertility god, involving the wearing by the participants of the skins of 
victims, flayed after their hearts had been torn out on the sacrifi 
stone. 

In South America five great cultural areas may be recognised, tw 
which, the Chibcha and the Inca, are particularly interesting on acco 
of the high civilisation attained by some of their constituent peoples. 
may pause here to note that, in general, the southern populations of 
continent present more violent contrasts than those in the north ; 
wild tribes touch a profounder depth of savagery, while the civil 
peoples attain a higher degree of excellence in the arts of engineer 
architecture, and political organisation. As in Mexico many of the 
huatlan tribes remained savages, so in Colombia the semi-civilised NV 
cayans were surrounded by numerous kindred tribes who were 
savages, wearing no clothes and practising cannibalism ; canniba 
seems to have been everywhere more rife in the south than in the no 
where it survived only as a ceremonial rite. 

There is generally a close connection between the surviving people 
the Isthmus and Colombia, where we come to the most northerly of 
great linguistic families of the Andes, the Chibcha-speaking peoples 
agricultural folk with a highly developed irrigation system, a sun cult 
stone buildings or copper, but with great skill in gold work (formerly 
centre of the art for the New World). At the time of the discovery 
Muysca Empire, the most powerful of the Chibcha group, was cc 
minous southward with that of the famous Inca of Peru—the domi: 
nation of the Quichuan race—though the two civilisations seem to | 
been quite distinct. 

Like the Aztec, the Inca built their empire on the ruins of an ea 
civilisation, of which the megalithic remains at Tiahuanaco (at 
southern end of Lake Titicaca, now 13,000 ft. above sea level) are 
most important monument. This pre-Inca civilisation appears to | 
flourished at about the same period as that of the earliest dated N 
monuments, though as the Peruvians, unlike the Maya, had evolve 
form of script, even of a pictographic nature, we have no means of dé 
their architectural remains. (The only form of record used by the 
was the quipu, an elaborate system of knotted cords.) The ruins of 
huanaco are megalithic, with a celebrated monolithic gateway ; 
masonry, apart from the great size of the blocks, is almost unique in 
the stones are polygonal and often carved with re-entrant angles, 
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ie being cut to fit its immediate neighbour. The pottery is also of 
Jient technique, and that found at Truxillo (“‘ proto-Chimu ”’) is some 
he most remarkable ever produced by a people ignorant of the wheel, 
modelled vases in human form giving us minute details of the dress 
physical characters of the population. Metals, both gold and copper 
Jatter often a form of bronze), were known and worked to a far 
iter extent than among the Maya. 

{any centuries elapsed between the fall of this megalithic civilisation 
the rise of the Inca towards the end of the eleventh century A.D. 
dition agrees that the Inca, with the sun as their tribal god, entered 
1 from the south, probably from the Bolivian highlands. At the time 
iscovery eleven Inca had ruled in Peru, by which time their empire 
tched from Quito in Ecuador to the River Maule in Chile, comprising 
e than 35° of latitude, and they had assumed the position of a ruling 
erather than a dominant tribe. The system of control of this enormous 
was a rigid combination of theocracy and state socialism, based on 
ef in the ruling Inca as a god on earth ; agricultural labour and military 
ice were compulsory for all, and no member of the tributary popula- 
might move from his village or marry outside his district. The Inca 
e wonderful road builders, and though their masonry lacked the force 
he older civilisation their buildings, of rectangular stone cut to size 
accurately fitting without mortar, are perhaps technically the most 
ect ever constructed by a people ignorant of iron. There was com- 
ated ceremonial worship, and human sacrifice took place, but not 
arently, as among the Aztecs, on a large scale. The Quichua dialect 
ill spoken over this area. 

e great basin of the Amazon is one of the world’s most typical 
ical areas, but in spite of the savagery of many of its tribes there is 
st everywhere some native agriculture—manioc (the tapioca plant) 
g the staple crop—though the tribes are not dependent on it as are 
e of the intensive agricultural area, and the responsibility for cultiva- 
is usually assigned to the women. 

he countless aborigines of the Amazon and Orinoco basins are domi- 
d by four linguistic stocks, the Arawak and Carib in the north- 
, the Tupi and Tapuya in the south-east. Of these the first pair are 
ost widely distributed and occupy the whole of the West Indies, as 
as the greater part of Venezuela, Guiana, and Northern Brazil. 
ically the Arawak and Carib are very similar, and the ethnic division 
ittedly on linguistic grounds only. The Tapuya (Botocudo, Ges, 
are the aborigines of Eastern Brazil, and include many primitive 
t tribes. Both in culture and physical characters they perhaps repre- 
an early type of immigrant, possibly allied to the type known as 
a Santa, to which some ethnologists have attached perhaps undue 
rtance. All their implements are of wood, they do not work stone, 
ey have no tradition of migration ; they are pure nomads, roaming 
oods in a nude state in search of roots and berries, and are notorious 
ibals. The Tupi formerly occupied an immense area, estimated at 
quarter of the southern continent, and extending into Peru. They 
an aggressive people, addicted to cannibalism. Most tribes practised 
ture to some extent. 
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The Highlands of Bolivia, Patagonia, and the lower half of Cnile ec 
prise the so-called Guanaco area, the Araucanian, Puelchean, and Tso 
kan (Tehuelche) being among the most important stocks. Here 
domestication of the llama and alpaca provides the only example 
pastoralism in the New World ; the Spanish colonists introduced ho 
and cattle, and, like the Indians of the North American plains, the nati 
of this area quickly developed an intense horse culture. These people 
said facially and mentally more to resemble Europeans. To the Ar 
canian group belong the folk commonly called Pampaen (Pampas 
dians), now mainly represented by the half-breed Gauchos. 

The Patagonians (Tsoneca), of giant stature for South America (st. 
72 in., C.1. 85), are of uncertain origin, and it has been suggested 1 
their original home was amongst the Bororo of Matto Grosso in Bri 
whom they closely resemble. The Bororo are said to be an exception 
tall, round-headed people (st. 684, C.I. 81.5). 

The native life of the most important islands of the Antilles was aln 
completely stamped out by the Spanish conquerors. So far as we kn 
the pre-Columbian population was first pure Arawak, but later ove! 
by Carib. 

The Yahgan, the aborigines of Fuegia, are a sea-shore people, form 
cannibals, and with a culture so primitive that it may fairly be descr 
as of bone and shell. 


OCEANIA 


Oceania is broadly taken to indicate Australia and the island grour 
the Pacific, but does not include the Aleutian Islands in the North Pa 
nor even the islands of Indonesia. Its natural geographical units are P 
nesia, Micronesia, Melanesia (including New Guinea), Australia, 
Tasmania, while the peoples that have gone to populate it are Negi 
(in New Guinea), Polynesians, Micronesians, Melanesians, and Pap 
with their archaic branch, the Tasmanians and Pre-Dravidians (Au: 
lians). Of these peoples the pygmy Negritos, the Tasmanians, and 
Australians are by far the most primitive. 

We know little about the pygmies of New Guinea, except that the; 
no longer a food-gathering, hunting folk, but practise much the s 
agriculture as their taller neighbours. As already stated, the typical : 
uan is short, dark, and long-headed, though mesaticephalic and 
brachycephalic “ islands ” occur, e.g. in the southern part of British | 
Guinea. We cannot account for these variations ; presumably they ar 
result of miscegenation. Be this as it may, it seems that a somewhat 
able Papuan stock at one time existed over the whole of Melanesia. 7 
(with Negrito admixture) we may account for the short stature of : 
Papuan hillmen, for the extreme dolichocephaly of some Fijian tr 
and the extinct Tasmanian with his dolicho-mesaticephaly and mec 
stature.’ 

1 The Tasmanian “ may be regarded as a somewhat generalised varie 
the Negrito-Papuan stock, which at a very early date crossed Australi 


was isolated in Tasmania by the formation of Bass Strait before the 
tralians reached so far south”? (Haddon: The Races of Man, 1924). 
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‘he Australians, whose physical characters are described on p. 445, 
resent an old and unusually homogeneous stock, indicating, in spite of 
bable foreign cultural influences, no effective immigration into the 
tinent since their arrival. 

Ye may feel confident that these three primitive types reached the 
ific by the Malay Peninsula and Indonesian Islands. The presence of 
mies in the Philippines makes this clear for the Negritos. We have 
jirect evidence for the Papuans, but for the Australians our knowledge 
1ore precise ; not only has a fossil “‘ proto-Australian ” skull been dug 
at Talgai in Queensland, but two skulls in fossil or semi-fossil condi- 
, clearly Australoid in character, have been found at Wadjak in Java. 
Il this seems relatively simple, probably because we are dealing with 
rations of high antiquity. The migrations of Polynesians are much 
re recent and more difficult to understand, while of the past history 
he Micronesians and their history we know practically nothing. 

“he position when the Polynesians entered the Pacific was roughly as 
ows. The islands that are now Polynesian were uninhabited, or some 
y have carried a primitive “‘ black ”’ population. The Polynesians, start- 
from Indonesia, moved eastwards through Melanesia to their future 
nes in the Eastern Pacific, so that even now a line drawn from New 
land through Fiji to Hawaii cuts the Pacific into eastern Polynesian 
western Melanesian-Papuan areas. We can even indicate a portion of 
route taken by the Polynesians in passing through Melanesia, basing 
conclusions on small island populations showing Polynesian charac- 
in the midst of Melanesians. Thus the Polynesians passed along the 
th coast of Netherlands New Guinea, sailing westwards round the 
rck Archipelago (leaving traces at Abgarris or Fead Island), then 
-east, north of the Solomons (colony on Ontong Java), and so to 
opia, the most important of these colonies. There is, or was, a colony 
ea (Wallis Island), but this is generally taken to be a backwash from 
esia. 

o much for the pre-history. Traditionally, and probably in actual 
, the Samoan group formed a rallying-ground for the migrants, who 
be supposed to have left Indonesia some 2,000 years ago, and Savaii 
e of the Samoan islands, originally Savaiki—is a name which in one 
or another is found, often as the homeland, accompanying the Poly- 
ans all over the Pacific. 

or the sake of simplicity we have spoken of the Polynesians as though 
were one people, but it is certain that there was a number of greater 
es, each carrying, according to Rivers, its contribution to the culture 
we call Polynesian. We can indeed differentiate physically two main 
ks, varying in stature and cephalic index, which have been well des- 
ed by Haddon.' The first stock, represented by the more European- 
g Maori, is tall and of slender build, with relatively long head and 
» Open eyes, narrow and high nose ; the lips are thin, hair abundant 
ace and body, and the skin generally Nahe The second stock is slightly 
hycephalic, and may be regarded as carrying ‘‘ proto-Malay ”’ blood ; 
type is shorter than the first, with coarser features, the skin is darker 
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and hair less profuse. We may add that a type with Melanesian charact 
istics also occurs in New Zealand, indicative either of pre-Maori Me 
nesian settlers or, more probably, a high proportion of Melanesian blo 
in particular groups of colonising Polynesians. 

We are now in a position to understand the physical characters of t 
Melanesians, as apart from Papuans. We may, if we like, lay stress on1 
tendency to variation in the Papuan stock (very obvious to any obser 
in one hundred miles of New Guinea coast), but in any case we can b 
explain the modified physical characteristics of many Melanesians— 
cluding the sometimes lighter skin, the smoother, less craggy bones, 1 
less consistently frizzly hair—by a slow soakage of Polynesian blood wh 
has spread slowly from community to community during the last t 
millennia or more. 

Of Micronesia we know very little, but in essence the story is the sar 
with presumably a far greater amount of Indonesian blood. There 
much variability from group to group: in the east the skin is light, ° 
hair wavy or straight, in the west there is a considerable number 
darker-skinned people with almost frizzly hair. 
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THE ACHIEVEMENTS OF 
ARCHEOLOGY 


By 
E. A. GARDNER 


SYNOPSIS 


cheology has many branches, some of which overlap with other 
dies such as history and anthropology. The earliest products of 
man handiwork are the chipped flints of the paleolithic age; 
sse show progressive development, and consequently afford valu- 
le evidence as to period. The most remarkable remains of this age 
the cave paintings of France and Spain. In the neolithic or polished 
me age are found the first examples of pottery, which continues 
‘ough all subsequent ages as a useful criterion of date. Civilisation 
d art reached a very high level in Egypt and Mesopotamia at least 
ore 3500 B.C. The study of classical archeology has been carried 
by travellers and excavators of all nations, especially in Greece 
Asia Minor. Many Greek statues have been found in Italy, but 
y were mostly restored and placed in private galleries. Since the 
of the eighteenth century a more historical study has prevailed 
museums have been founded in all civilised countries. The his- 
y of vase painting, from the Cretan and Mycenzan age through 
classical period in Greece, has also been studied in detail, and the 
jects represented have supplied information as to religion, mytho- 
and daily life. Gems, coins and inscriptions have contributed 
atly to our knowledge. In central and western Europe the sites 
wn as Hallstatt and La Téne have yielded characteristic examples 
Ottery and metal work. 
ecent discoveries have carried back to a remoter age our knowledge 
gypt and Mesopotamia, and an interesting episode of Egyptian 
has been found at Tell-el-Amarna. With new methods, especially 
help of air survey, there are prospects of still further discoveries 
he future. 
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THE ACHIEVEMENTS OF 
ARCHAOLOGY 


DEFINITION 


The province of Archeology is by no means easy to define, a 
different authorities use the word in distinct senses. It should mean “t 
science of ancient things”? ; but any attempt at delimitation between 
and other studies must depend partly on its subject, partly on its aii 
and objects, and partly on its methods. Perhaps the clearest way to real 
these is to compare it with other kindred studies, such as history, anth 
pology, ethnology and the history of art, all of which overlap it t 
greater or less extent. 

The materials of historical study are for the most part literary, « 
pending upon written documents, at least in the case of classical a 
modern time ; while archeology deals more with the visible and tangi 
remains of earlier ages. But this distinction holds only with cert 
branches of both history and archzology, especially with regard to st 
nations as have left behind them a literary record. In some cases, ho 
ever, notably in the cases of Egypt and Mesopotamia, there are extens 
historical documents, engraved on stone or impressed on clay, which I 
to be deciphered and interpreted before they could convey any useful 
formation. And the deciphering of inscriptions is generally regarded a 
branch of archeology. In cases such as these, the archzologist has 
supply the material out of which the historian must construct a rect 
of events and of the life of the people. But in the cases of Egypt « 
Mesopotamia, no less than in those of Greece and Rome, it is the fu 
tion of archeology to supplement the literary and historical evidence 
its own more special contribution to our knowledge of the past, whet 
illustrated by the remains of its activities, or expressed by means of 
arts and handicrafts. 

Beyond all this there is a rapidly widening region of human knowle 
which is sometimes especially assigned to archzology, though sharec 
some extent by anthropology. This is what is commonly known as f 
historic archeology—the only kind recognised by some of the narro 
definitions of the study. Archzology certainly has here a freer sec 
since its discoveries and theories cannot be controlled and checked 
the collateral evidence of other branches of knowledge—except, in st 
cases, geology. It is evident that a study which covers so wide an ¢ 
must differ greatly in its aims and its methods, and cannot well be tre 
with any degree of generalisation. Its various branches may best be ¢ 
sidered separately ; and for this purpose the scheme of division drawt 
under expert advice by the University of London is convenient, tho 
not of course exhaustive. For the purpose of academic study, archzol 
is in this scheme classified into eight sections :— 
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1. Prehistoric. 2. Western European. 3. Egyptian. 4. Assyrian. 
;, Greek and Roman. 6. Early Christian and Medieval. 7. Renaissance. 
3, Oriental. 


'f Mesopotamian be substituted for Assyrian, and it be understood 
t Oriental is intended to include China, India, and Persia, this list 
y be regarded as suggesting the main lines of archzxological studies. 
he present Article deals mainly with what has been discovered about 
ancient peoples who have influenced our civilisation. 


PREHISTORIC 


The ultimate limit of archeology may be said to be the first appear- 
ec of man upon the earth. In its earlier stages this study may be held 


Fig. 1.—PAINTING IN ALTAMIRA CAVERN. MAGDALENIAN PERIOD 


elong rather to the sphere of geology and anthropology. Prehistoric 
ology begins with the first traces of human agency or handicraft ; 
for a long period the series of chipped flints which have been found 
parts of the world serve to those who have the requisite knowledge 
index and guide. They have been carefully classified, and various 
es and successions have been noted of bolder and finer, until we come 
e exquisitely skilful handiwork in finely shaped and chipped flints, 
ch are characteristic of the later phases of the early flint or palzo- 
ic age. Throughout these periods there is no historical or social back- 
d to be traced except the succession of glacial eras traced by the 
logist. The names given to the various styles for convenience in 
sification are mostly due to accidents of modern discovery, being taken 
villages in the south of France or Spain where the first charac- 
stic specimens were noted. For the earlier palxolithic age nothing 
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beside worked flints has been found, but for the later periods, known by tl 
names of Solutrian and Magdalenian, there is evidence of artistic activi 
of the most remarkable quality, showing a sense of form and power 
expression far beyond anything that appeared probable or possible at : 
early a date (see Fig. 1). These discoveries, when they were first made abo 
fifty years ago, were received at first with scepticism ; but they have sin 
been amply confirmed by the discovery and publication of numerous oth 
similar representations in caves and rock shelters in the same region, at 
also of somewhat similar finds in various parts of the world, such as t 
drawings of the Bushmen in South Africa, though these latter may | 
very much later in date. 

The discovery of these products of the palzolithic age is the most r 
markable attainment of prehistoric archeology, and gives us a mc 
vivid notion of the life and artistic power of man at a time when nothi 
but chipped flints had before been known. The representations are main 
those of animals, including many now extinct, such as the mammot 
and others, such as the reindeer, long unknown in this region. There a 
drawings, reliefs, and modelled figures in relief or in the round. The mc 
primitive, probably, are mere outlines traced by the finger, or by a bo 
or flint, upon a more or less hard ground. The forms are correct, and t 
action often spirited. The natural colours are often imitated by pigmen 
and not only local colour but light and shade are often indicated. The 
early painters and sculptors succeeded in producing work of a far high 
artistic quality than anything known to us before the highly develop 
arts of Mesopotamia, Egypt, and Greece. 

It has been disputed whether drawing and painting, or modelling a 
carving in relief and in the round, came first. The actual reproduction 
the shape of animals or other natural objects may appear the more prin 
tive, since anything like relief or drawing requires a certain abstraction 
convention in the translation of an object from three dimensions to tv 
On the other hand, drawing on a flat surface is technically the easier pi 
cess and requires less complicated tools or appliances. The finest work 
relief or in the round is done in hard materials, such as mammoth ive 
or reindeer horn; this must have been worked by tools made of flint, a 
is often astonishingly life-like. Both in painting and in carving we fi 
mammoths, boars, reindeer, bisons, a primitive kind of horse, and otl 
animals. Human figures rarely appear, and then with no approach to 1 
feeling for natural form found in the case of other animals (see Fig. 2). 


NEOLITHIC POTTERY 


A remarkable thing about this artistic ability of the men of the la 
paleolithic age is its complete disappearance in the succeeding peri 
without any apparent survival. This may be due to a glacial era or otl 
cataclysmic disturbance, or to other circumstances which we cannot tra 
The makers of the smoothly polished flint implements of the later < 
commonly called neolithic did indeed produce some representations 
events, with human and other figures; but these are little more tk 
symbolic in character, with no attempt at a realistic imitation of natu 
forms. On the other hand, our knowledge of the arts and handicrafts a 
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en of the civilisation of the neolithic age has advanced rapidly in recent 
ars, and has received contributions from many parts of the world. 
noothly polished flints replace the chipped flints of earlier times, though 
e art of chipping flints did not become extinct, and even survives in 
any places to the present day. But it no longer provides the only, or 
en the chief criterion for estimating the relative dates of various de- 
ysits. The art of pottery arises from the discovery that clay can be 
oulded into various shapes and then hardened by fire so as to hold water 
other materials such as grain, and so as to serve for storage, cooking 
id drinking. From this time on it supplies an immense variety of pot- 
erds, for while earthen pots are easily broken, the fragments of these 
main practically indestructible through all ages. Consequently, on al- 
ost any site that has been occupied since neolithic times, sherds of 
cient pottery have been found. And these, by the patient study of ex- 
rts and careful observation, have come to be recognised as an indication 
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Fig. 2.—HORSE CARVED IN IVORY, FOUND IN THE GROTTE DES 
ESPELUGUES AT LOURDES. EARLY MAGDALENIAN PERIOD 


the age and attainments of the people who made them. Some charac- 
istics are common to many local varieties of early pottery, others vary 
nsiderably from place to place. For example, the earliest pottery is 
lly hand-moulded, and has little ornament beyond what can be made 
th the fingers. Other examples are highly polished, as if with a bone 
a flint ; others again, in slightly more advanced times, have patterns 
ised in the wet clay with a sharp instrument. These patterns are mostly 
her of a wavy or geometrical style. They are followed by similar pat- 
s in pigment, either dark on a light ground or light on a dark ground 
e Fig. 3). It is impossible here to give either a general or detailed de- 
iption of the forms of ornamentation of this early pottery. All we can 
ice at present is its wide distribution, not only around the Mediter- 
ean basin and northern Europe, but also in Asia, in Mesopotamia and 
sia, and even in India, and south Russia and the Ukraine. What is more 
arkable still is that pottery with similar decoration is found in both 
tth and South America. In New Mexico, for instance, it is still made 
e present day. It is not, of course, to be supposed that it spread from 
Ww centres, or that similar pottery in different regions is contemporary. 
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Fig. 3.—PRE-SUMERIAN PAINTED POTTERY FROM AL’UBAID 
After drawings by the late F. G. Newton 


It is often a difficult problem in archzology to decide how far similarit 
such as these are to be assigned to the direct or indirect influence of c 
race or region upon another, how far the true explanation may be that 
human eye and hand tend under similar conditions to produce indeps 
dently similar results. This is really more a question for psychology tk 
for archeology. 


BRONZE AGE 


Unlike the work of the palzolithic age, that of the neolithic seems 
continue almost without a break until it is succeeded by the great advan 
that mark the progress of early civilisation. Remains of it are often fou 
in the lower strata of sites which have yielded the richest discoveries | 
longing to later ages, such as Troy or Cnossus. The great advance 
mainly associated with the discovery and use of metals, copper first a 
probably gold, and then bronze, leading up to the great civilisation 
the bronze age in Mesopotamia and in Egypt. Recent years have s¢ 
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markable discoveries in both regions, reaching back to the fourth mil- 
snium B.C. or even earlier. And perhaps the most astonishing thing of 
‘js that the artistic products of these early ages show nothing of the 
atative or experimental character of a primitive art, but a masterly and 
shnical skill in the treatment of metal and other materials which im- 
ies a long previous training and development. Yet it remains a mystery 
nence the origin of these two national arts was derived 5 much may have 
en developed from experimental work in perishable materials. But these 
0, interacting but slightly on each other, may be traced in continuous 
ecession almost to the present day, that of Mesopotamia through Baby- 
nian and Assyrian to Hittite, Persian and Parthian, and many branches 
‘Oriental art ; that of Egypt through Greece and Rome to the Renais- 
ace and modern European art. 

In the case of both Egypt and Mesopotamia the historian is dependent 
some extent on the archeologist, since the evidence he has to deal with 
mostly preserved in inscriptions. In both alike we find from very early 
nes a system of writing which implies a long development from picto- 
aphic script before any of the documents that have come down to us ; 
d from the earliest examples to historical times these have persisted in 
rious forms as a record, in the case of Mesopotamia continuing as cunei- 
rm through its use to express Sumerian, Semitic, Assyrian and Persian 


nguages. 
CLASSICAL; HISTORY OF STUDY 


The aims and attainments of classical archeology may conveniently 
. considered in the order in which various discoveries have been made 
d various methods have been employed. Though a systematic and 
ientific study of archeology has mainly been developed during the last 
-century, earlier travellers had already done much to spread in the 
st of Europe a knowledge of the remains of architecture and sculpture 
at were still to be seen in Greece, and had even, in some cases, trans- 
rted them to places where they were more accessible. The English 
veller Wheler, for example, described Athens as it was in 1676 ; two 
ars earlier the French artist Jacques Carrey had made an invaluable 
ies of sketches of the sculpture of the Parthenon, and thus preserved 
us a record of much that was destroyed in the disastrous explosion of 
78. But it remained for Stuart, in 1750, to make a series of accurate 
hitectural drawings of Athenian buildings, and so to enable those who 
d not travelled to appreciate what Greek architecture was like in its 
est examples. In 1800 Lord Elgin obtained leave to remove some of 
sculpture from Athens, and consequently the Elgin Marbles found 
ir way to the British Museum. So far little had been taken that did 
t show on the surface, at least in Greece. In Italy many excavations 
d been made in order to find works of sculpture, but these were isolated 
tues, many of them brought from Greece, which had been buried by 
ance in Italian soil. With the nineteenth century began the practice of 
ploring the sites of temples and other Greek buildings for the sake of 
sculptures that once ornamented them. 
This was the case at gina and at Basse near Phigalia. In both cases 
excavators carried off the marbles that they found and sold them in 
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the one case to Munich, in the other to London. But at the same time tk 
architect Cockerell, who was one of the excavators, made a careful stuc 
and publication of the architecture of the two temples ; and he and Wi 
kins, and other architects, introduced a revival of classical and especial 
of Greek architecture in the buildings they designed. Towards the midd 
of the century English explorers and excavators brought to England mar 
fine sculptures from the Greek cities of Asia Minor—the Nereid mon} 
ment (see Fig. 4), the Harpy monument, and other tombs from Xanth 
in Lycia were brought by Fellows, with the assistance of a British ma 
of-war detailed for the purpose ; and similar help was given to Newto 
who held the post of British Consul while excavating at Cnidus and 
Halicarnassus for the Mausoleum, and to Wood during his excayatic 
of the temple at Ephesus. 


Fig. 4.—NEREID MONUMENT 


STUDY IN GREECE 


Meanwhile, in 1846, Penrose made those exact studies and measu 
ments of the Parthenon and other buildings which revealed for the fi 
time the subtlety and precision which are characteristic of Greek arc 
tecture at its best. After the foundation of the Greek kingdom in 1830 
was no longer possible or desirable for antiquities found in Greece to 
out of the country ; but they were collected and cared for by the Gre 
and by foreign archzologists, and Athens came to be the chief centre 
the study of Hellenic art. Foreign archzological schools were founc 
there, the French in 1844, the German, American, British, and others 
various intervals, All alike devoted themselves to exploration and exca’ 
tion in Greek lands, and to the study of the buildings, sculptures and ot] 
works of art, inscriptions, and other antiquities preserved in the museu 
at Athens and elsewhere. The Archeological Institute, which was i 


492 


nse the parent of them all, had been founded in Rome in 1829 as an 
ternational undertaking, but as the German element in it became pre- 
yminant, other nations founded schools of their own in Rome as well as 


Fig. 5.—-GOLD MASK FROM MYCENA 


nens. None could take anything out of the country ; but they vied with 
€ another in friendly rivalry, contributing each his own share to the 
scovery and study of the history, art, and archeology of Greece. 


MYCENA AND CRETE 


The limits of our knowledge of ancient Greece did not, before th 
middle of the nineteenth century, reach much beyond strictly histor 
times. The Homeric poems indeed seemed to belong to a previous age 
but the stories they told were often thought of merely as myths or fairy 
tales, and the poems themselves were regarded by many as a con 
pilation of no very primitive date. The great discovery which astounde 
the learned world, and opened up the beginning of a new vista of ancie 
history and life, was not the work of a professed archzologist or schola 
but of a man who as a boy had cherished an enthusiasm which led him | 
believe in the literal truth of the Homeric poems, and an aspiration to pi 
his beliefs to the test of excavation when he should be able to do s 
Schliemann cherished this belief all through a busy life, during which | 
accumulated the necessary funds, and then settled in Athens to put I 
theories to the proof. Already, in 1869, he had published his belief th 
Troy would be found on the side of Hissarlik and-that the graves — 
Agamemnon and his companions were to be sought, according to t 
statement made by Pausanias in the second century A.D., within the wa! 
of the citadel of Mycene. It is a matter of common knowledge how br 
liantly his theories were confirmed by his discoveries at Troy. His excav 
tions there, which mainly took place between 1870 and 1880, and whii 
had in their later part the skilled co-operation of Professor Dérpfeld, le 
bare not only the city described in the Iliad, but many earlier and lat 
cities on the same site ; of these the sixth in order of succession is shoy 
by its pottery and other indications to be contemporary with the lords 
Mycene, and has the finest stone walls still standing to a great height. 

At Mycene, in 1876, Schliemann found, within the citadel, a sacr 
circle, within which were graves containing masses of gold ornamen 
weapons, gold masks (see Fig. 5) and many other things such as had ney 
been found in Greece before. 

It was almost to be expected that such a find would at first caus¢ 
certain amount of scepticism. Schliemann’s own claim, that he had fou 
the actual bodies of Agamemnon and his companions, seemed to 
justified by his prediction that they would be found. But the most abst 
and impossible explanations were suggested at first, such as that 1 
treasure had been left there by a barbarian invader in late Greek 
medieval times. It was not long, however, before other discoveries, l 
numerous and magnificent, but similar in artistic character, came 
confirm, or modify, Schliemann’s theories. The origin of this art remair 
long a puzzle, for no foreign art in the least resembling it was known, 
was likely to have influenced it. It was indeed suggested that the ori; 
might be sought in Crete ; but until Crete could be satisfactorily explor 
this remained a mere conjecture. And so long as Crete remained subj 
to the Turks, it was impracticable to obtain suitable conditions for ex 
vating. In the meanwhile Sir Arthur Evans had already secured a h 
upon the site of the palace at Cnossus ; and as scon as systematic exca 
tions could be carried out, Crete at once took its place as one of the ch 
early centres of Mediterranean civilisation and art. It soon became « 
vious that a people of very advanced civilisation and a high degree 
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tistic skill had been living in Crete many centuries before it sent out to 
mainland of Greece those offshoots which had established them- 
lves at Mycenz and elsewhere, and which produced the remarkable 
ork of which the graves found by Schliemann are representative. The 
nection with Crete also involved connection with Egypt at various 
sriods, and so provided a system of chronology which affords a firm 
ysis for Greece also. Throughout, not only gold and silver work but also 
rved gems and pottery can be systematically arranged and dated, thus 
‘oviding a most useful criterion for date and influence. 


EXCAVATIONS IN GREECE: OLYMPIA AND DELOS 


The half-century which saw the discovery of Mycenzan and Cretan 
t was also marked by great and systematic excavation upon various 
storic sites in Greece. First among these comes the excavation of Olym- 
a by the Germans. The site had long been known, and the French had 
rried off some fragments of the sculpture of the temple in 1829. The 
‘oject of a complete excavation of Olympia had for some time been 
lerished by the Germans, and in 1876 a skilled staff of excavators was 
pointed. Though hardly any buildings remained standing on the site, it 
as hoped that the excavation would make it possible to realise, at least 
imagination, what the home of one of the great national festivals of 
reece was like in the time of its glory. This expectation was fully justi- 
:d. The Altis, or sacred enclosure, could be traced, with its surrounding 
alls ; in the middle of it was the great temple of Zeus, its massive 
lumns lying as they had been thrown down by an earthquake, the 
ulptures that once had ornamented it scattered about or built into 
ter walls. Iwo other temples, the Herzeum, the earliest of Greek Doric 
tildings, and a later temple to the mother of the gods, were placed just 
low the Hill of Cronos, which dominates the Altis to the north ; and 
y other buildings were found, as described in Pausanias’ guide- 
k ; among the most interesting are the treasuries of the various Greek 
ies, some of them with rich terra-cotta ornamentation and groups of 
ly sculpture. It is now possible to wander round the Altis and its sur- 
dings, the porticoes to receive visitors, the gymnasium where the 
etes were trained, the stadium where the foot races took place, even 
grooves in which runners had to place their feet at the start. All the 
pture and other perishable material has been housed in a museum on 
spot. These include the magnificent pediments and metopes from the 
ple of Zeus, and among individual statues found were the Hermes of 
axiteles, discovered in the very place in the Hereum where Pausanias 
it at his visit, and the graceful Victory of Pzonius, set upon her lofty 
estal. 

bout the same time as the Germans began the excavation at Olym- 
, the French School at Athens undertook the exploration of another 
ly centre of Greek religion in the island of Delos, the birthplace and 
ed island of Apollo. The conditions here were very different. In 
trast to the alluvial plain of the Altis, the rocky island of Delos had 
e soil beside the stony débris from numerous buildings, and was, as it 
Ow, quite deserted. The funds available were much more limited, and 
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therefore the excavators at first had to content themselves with a caref 
seeking out and recording of all ancient walls and buildings, without ar 
attempt at a complete clearance of the site. This has, however, beg 
carried out by degrees as opportunity offered, with the result that it is no 
possible to trace the foundations not only of temples, treasuries and po 
ticoes, but also of many public buildings and private houses of lat 
Greek date, as well as precincts of foreign gods and other indications 
the various activities of Delos in Roman times. There are also ve 


Fig, 6.—TEMPLE OF NIKE (VICTORY), ATHENS 


numerous and very long inscriptions, which give much information as 
the history and administration of the island at various periods, and as 
the contents and property of the temple. The sculptures found in De 
are of high interest. But though there is a small museum in Delos to hor 
the pottery and other antiquities that have been found there, the sculpt 
has mostly been transferred to the National Museum at Athens. 


ATHENIAN ACROPOLIS 


Meanwhile the Acropolis at Athens, the most interesting and the m 
promising site in Greece, had remained practically in the same state sit 
the foundation of the Greek kingdom. One of the first things that w 
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¢ under the new administration was to clear away all the walls and 
ses of Turkish construction ; but for the most part the bare rock was 
le, so that excavation did not at once suggest itself. The Parthenon, 
Erechtheum, and the Propylea remained standing, but few other 
cations remainéd. One of the first undertakings of Ross, the German 
zologist who was in charge of antiquities under King Otho, was the 
rection of the little temple of Victory (see Fig. 6) just outside the 
yylza, out of the original blocks, columns and reliefs that had been 
t into a Turkish bastion shortly before the bombardment of the 
ypolis which led to the explosion in the Parthenon. The Frankish 
st, which had been built on to the Propylea when that building was 


Fig. 7.-—-FEMALE STATUE, ATHENS 


as the palace of the Dukes of Athens, and which formed a con- 
ous landmark in medizval views of Athens, was demolished in 1864, 
eaving clear the plan of the south-west wing of the Propyleza. 
€ great scheme for a complete excavation of the Acropolis down to 
ing rock was carried out in 1886 and the following years in the most 
lete manner. After some trial-pits had been sunk to ascertain the 
and nature of the soil, the whole was dug out systematically, begin- 
om the Propylea, and working along to the north of the Erech- 
» round the eastern end to the great accumulation of soil between 
sis on which the Parthenon stands and the south wall of the Acro- 
in the central area, between the Parthenon and the Erechtheum, 
were found the foundations of the early temple of Athena and the 
le built around it by Pisistratus. The chief finds of early Attic 
e had been buried in the space between the Erechtheum and the 
wall of the Acropolis (see Fig. 7). They had evidently been thrown 
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down by the Persian invaders, and carefully placed by the Athenians iz 
position where they were found in the course of terracing up the gre 
within the new walls. As a result they give us a remarkable series w 
illustrates the sculpture known or made in Athens in the period 
before 480 B.c. A more complicated problem is offered by the strat 
mass of débris found to the south of the Parthenon. For the great | 
on which the Parthenon stands was constructed to carry an earlier ter 
and the lower parts of the terraced earth which adjoins it must have 
placed in position some time before the Persian Wars. It was in this ré 
that most of the fragments of sculptural groups and architectural ren 
of Piraic limestone have been found. They are evidently of earlier 
than the marble statues that have been found elsewhere on the Acroj 
As a result of these excavations the history of the Acropolis, whichf 
erly was hardly known before the fifth century B.C., can now be trac 
remote antiquity. In many places it is possible still to see the walls br 
large blocks of Acropolis rock, which remind us of those of Mycena 
Tiryns, and must belong to the same age ; they follow the natural 
tours of the rock, and are in great part hidden beneath the walls ¢ 
fifth century ; and numerous fragments of pottery of Mycenzan 
have been found in the lower strata of the terraced soil. Open pits 
been left in convenient places, so that it is still possible to see pa: 
these earlier walls. Amidst the foundations of the early temple of A 
it is still possible to trace the remains of the well-built house of E 
theus which it replaced. And to this early time also belong the pc 
and staircase that are now visible, but were hidden in classical t 
Another approach is through a natural cleft in the rock, which m 
identified as the means by which the Persians made their way int 
Acropolis to take the defenders in the rear, and by which also, in all 
ability, the maidens called the Arrhephori conveyed to the lower 
certain sacred objects which they were forbidden to see. Moreove 
sculptures and buildings of which the remains have been found ¢ 
us to picture to ourselves the Acropolis as it was before the Persian 
and to contrast its quaint brilliance with the sober dignity of the Per 
age. Thus the Acropolis and its excavation offer us a striking exam 
how much can be gained by systematic excavation on a site-that do 
at first seem to offer many opportunities for further discoveries. 


ELEUSIS 


Two other sites excavated by the Greeks offer the most interesting 
mation as to the rites and religious beliefs with which they were esp 
associated ; these are Eleusis and Epidaurus. The Eleusinian mysteri 
always been a puzzle to scholars ; for though there is plenty of ev: 
from literature as to the external accompaniments of the mysteries 
actually took place at their celebration remained very obscure. It 
be hoped that excavation upon the site would throw light upon this r 
But tentative excavations on a small scale caused more confusior 
they removed ; for various subterranean passages were found wh 
was suggested, might have something to do with sacred apparitio: 
scenic effects. But a complete excavation of the sacred precinct has 
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such passages, if they existed, served no other purpose than that of 
age. On the other hand, the discovery of the whole plan of the sacred 
e in which the mysteries were performed has proved most illuminat- 
The great hall was reconstructed several times, once probably in 
ime of Pisistratus, once in the Periclean age, and more than once in 
an times ; but in every case the same essential form was preserved— 
are hall surrounded on all sides by tiers of seats, cut in the rock at 
ack, and built up at the sides (see Fig. 8). This hall was entered by 
ors, through one of which a procession coming along the sacred way 
Athens would enter ; and its roof was supported by rows of columns 
tht angles to one another, and spread evenly over the whole space. 
evident that the initiated who attended the ceremonies were placed 
the tiers of seats all round the hall, and that the space within was 
ted to the hierophant and torch-bearer and other priests and officials. 


Fig. 8.—HALL AT ELEUSIS 


ybvious that in such a building no continuous or concentrated atten- 
f the spectators could be fixed upon one point, for the columns 
obscure the view of a large number of them at any time. It seems 
ow that what is sometimes called the sacred drama was rather of 
ture of a pageant, which, winding as it would among the lines of 
s, would be most impressive. There was also a large rock-cut ter- 
t the back, which may perhaps have been assigned to those who had 
t been admitted to the full privilege of initiation, but were only in 
ate of novitiate. Of course these conditions do not offer us any in- 
tion as to what actually took place in the hall. But the more thought- 
ancient writers, both Greek and Roman, speak with the utmost 
of the mysteries and their permanent effect upon the character of 
tiated in this life as well as their prospects in the next. They were 
ed, by processions, sacrifices, wandering in the dark, and fasting, 
Sights and sounds that were put before them, and were doubtless 
dly influenced. 


EPIDAURUS 


pidaurus, we learn much of another phase of Greek religion, and 
miraculous cures attributed to Asclepius. This site has been 
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thoroughly cleared, and it is now possible to see the whole plan o 
sacred precinct, its temples and altar, the theatre (see Fig. 9) and sta 
provided for those who visited the shrine. 

A characteristic feature is a portico in two stories, which we know 
inscriptions to be called the Abaton, in which the patients who can 
consult the god passed the night. There is also a beautifully finished 
circular building called the Thymele (place of sacrifice) or Tholos 
outer columns were of the simple and dignified Doric order and } 
inside were of the richly decorated Corinthian style. It was designe 
the younger Polyclitus, who was also architect of the theatre, accordi 
Pausanias the most beautiful in Greece. A most interesting series of ¢ 
ments, inscribed on marble slabs, gives a record of the cures attribut 
the god. It was evidently compiled by the priests from the votive ta 
set up to commemorate the various cures. The usual formula states 
a patient came to Epidaurus to consult the god, slept in the Abaton 


Fig. 9.—THEATRE AT EPIDAURUS 


went out whole the next morning. These documents have been mucl 
cussed from the medical point of view. Some are clearly apocryphal 
others record cases which may well be explained as genuine examp 
faith-healing, and possibly in some instances of surgical operation. 
interesting to compare both the custom and the cures with what still 
place at the festival of the Annunciation at Tenos, where people g 
together from all parts of the A{gzan, where sick or injured peopl 
brought to sleep in the crypt of the church, and where some mirac 
cures are still believed to be effected. At Epidaurus other means set 
have been used in later times, when regular medical prescription: 
regimen were adopted ; and the Emperor Antoninus Pius built a ho 
in which cases were received for medical treatment; but there | 
evidence that the priests at Epidaurus had a hereditary practice 
those of Cos. At Epidaurus some sculptures were found, among the! 
statues placed in and above the gables of the temple, which we know 
inscriptions to have been provided by Timotheus, who was one ¢ 


500 


tors employed on the Mausoleum ; and there was a copy of the gold 
vory statue of Asclepius, made by Thrasymedes of Paros. It is in- 
tive to compare the remains of the Hieron of Epidaurus with those 
: Asclepieum at Athens, situated close to the theatre of Dionysus on 
uth slope of the Acropolis. Here, on a terrace probably chosen for 
eltered and sunny position, a precinct was arranged beside a primi- 
vealing spring. This was probably done during the Peloponnesian 
in 420 B.C. in imitation of the Asclepieum at Epidaurus. It contains 
of the features which have been mentioned—a temple, an altar, a pit 
srifice, and porticoes in which the patients could sleep ; and these 
particular interest, because it was to this very shrine that the blind 


Fig. 10.—VIEW OF DELPHI 


utus was taken by his attendants in Aristophanes’ play of that name. 
e description of what happened recalls what we are told by the 
tions about the cures at Epidaurus, the god himself or his priest 
g about among the patients, accompanied by the sacred snakes and 
hich also contributed to the effecting of the cures, 


DELPHI 


hi had for many years been regarded as the most promising site 
€ce not yet excavated ; the chief difficulty in this case lay in the 
t the modern village of Castri was built all over the site of the 
and its precinct. Various tentative explorations were made at in- 
» but with little result, except to show that extensive remains existed 
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beneath the modern houses. The project of complete excavation w 
last taken up in 1892, and the first operation was the building of a 
village on a position nearer the sea, and the expropriation of the villa 
leaving the site of Delphi free for systematic exploration. The s; 
precinct, bounded on each side by walls, is built in terraces high u 
the rocky slope of Parnassus. The sacred way, which enters it at the I 
eastern corner, takes a zigzag course from terrace to terrace, and b 
it, in its lower stretches, are the treasuries of the various cities, 
Olympia and Delos. Some of these—those of Sicyon, Siphnos, 
Athens, were decorated with sculptured metopes and friezes. Beloy 
temple there was found a colossal sphinx, dedicated by the Naxians 
set up on a high column, and two statues by an early Argive artist, r 
senting Cleobis and Biton, whose story is told by Herodotus. O: 
temple itself only the foundations remain (see Fig. 10) ; close above ii 
found the fine statue in bronze of a charioteer (see Fig. 11), dedicat 
a memorial of his victories by a,prince of Syracuse. A group of at 
statues includes a portrait of the Pancratiast Agias, a contemporary m 
replica of a bronze original by Lysippus. In the upper part of the pre 
in the east corner, was once the Lesche, or club, of the Cnidians, wi 
famous paintings by Polygnotus ; only the foundations of this have 
found. The theatre in the western corner is so well preserved that i 
recently used for the performance of Greek plays. High above it i 
Delphic stadium, with its seats in many places well preserved. It is 
possible to trace the actual pavement of the sacred way, to identif 
position of the various buildings and statues described by Pausanias 
to realise the impressiveness of the site in its wonderful position 
numerous monuments. A large number of inscriptions have been f 
and carefully edited, among them the famous Hymn to Apollo, 
musical notation added. 


OTHER GREEK SITES 


In addition to the complete clearance of such extensive and r 
sentative sites as have been mentioned, there have been in Greece 1 
excavations on a smaller scale which have contributed their quo 
the advance of the knowledge of Greek archeology. Mention m: 
made of some of the more important of them. The French have d 
Mantinea, where they found a plan of a circular town laid out i 
fourth century B.c., and, in a church, some fine Praxitelean relie 
Apollo, Marsyas, and the Muses, as mentioned by Pausanias. At 1 
they excavated the temple of Athena Alea, built by Scopas, and f 
some of the sculptures with which he decorated the temple ; these 
supplied valuable evidence as to his style. The British School ha 
cavated the theatre at Megalopolis, the largest in Greece, and has 
covered a remarkable and unique building associated with it, the 7 
silion or Parliament house of the Ten Thousand, as the meeting place 
Arcadian confederation was called. It was a pillared hall, in some 
resembling that at Eleusis ; but differing in that it sloped up fron 
centre to all sides, and had its columns arranged in radial lines, so 
as few as possible of those present had their view of the speaker obsc 
The British School has also excavated on prehistoric sites among the isl 
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Fig. 11.—CHARIOTEER FROM DELPHI 
593 


at Phylakopi in Melos, a port for the export of obsidian, where the 
and houses of an early town and a great mass of pottery were found, 
at the early settlement of Palekastro, at the eastern end of Crete. Bu 
chief activity of the British School in recent years has been devote 
Sparta, above all at the site of the temple of Artemis Orthia. It was a 
altar of this shrine that the Spartan youths were scourged until their b 
ran down upon it, as a test of endurance. A Roman amphitheatre had | 
built on the site in later times, but underneath it were found succe 
early temples, and in the precinct there was found a stratified accun 
tion of pottery, carvings, lead figurines and other small objects w 
were observed and recorded with the utmost care, and have consequ 
provided chronological data for the successive periods of early Sp: 
art ; in particular it has been proved that the ware commonly know! 
fore as Cyrenaic was, at least in its earlier phases, of Spartan origin. 

The American School excavated the Argive Hereum and found t 
of various buildings and a great mass of early pottery, especially p: 
Corinthian, and other antiquities, including some of the sculptures | 
the temple. But the chief enterprise of the Americans has in recent | 
been at Corinth, where great masses of earth had to be moved. It is 
possible to see finely laid out streets and porticoes of Roman date, 
also the fountain Pirene, which has had various new architectural fi 
at different times: Close beside it is a subterranean fountain hous 
which the bronze lion’s head from which the water poured is still in: 
tion. Here also great quantities of early vase fragments have been f 
and placed in the local museum. 

An example of later Greek sculpture is the colossal group of fis 
of Demeter and Despcena seated on a throne, and Artemis and the 7 
Anytus standing beside them, which was found by the Greek excav 
at Lycosura in Arcadia. Pausanias, who describes the group, says i 
made by Damophon of Messene. The date of this sculptor was r 
disputed ; but the data of excavation and collateral finds show thi 
lived in the second century B.c. The group is an attempt to get ba 
the grand style of the age of Phidias, but there is something artificial a 
its style and composition such as might be expected at this period. 


SITES OUTSIDE GREECE 


All these excavations in Greece have been undertaken disinterest 
for the increase of our knowledge and appreciation of ancient Greec 
to add to the artistic treasures of the world. For nothing found upon € 
soil is allowed by the law of antiquities to go out of Greece. All tha 
excavator retains for himself is the right of publication, and all vah 
antiquities are preserved in the museums of Athens or other impo 
sites such as Olympia and Delphi. Elsewhere, until recent years, thi 
of antiquities was for the most part less drastic, and it was possibl 
the excavator to carry off all or most of what he found. Thus the colle 
of early Greek vases from Daphnz and Naucratis in Egypt has 
placed in the British Museum, as have some discoveries from Rhode 
Cyprus. The great Greek cities of Asia Minor have also offered a 
for extensive and thorough excavation, though in recent years the Tu 
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of antiquities has been assimilated to that of neighbouring countries, 
all the important works of art discovered have been transported to 
stantinople. The Germans, however, in 1878, obtained leave to ex- 
te the site of Pergamon, and to carry their discoveries to Berlin. The 
graphy of the town was completely recovered. Its lofty Acropolis 
ained, at the top, the palace of the kings of Pergamon, the temple of 
na, the great library, the rival of that at Alexandria, and the upper 
<et-place with the great altar. On the slope of the hill was a large 
tre ; further down, a gymnasium and many other buildings ; and in 
opmost terrace there was later added a temple of Trajan. The archi- 
ire of all these was studied and published, and has enabled a recon- 
tion of the whole to be drawn, showing it to have been in all prob- 
ty the most magnificent group of buildings in the ancient world. But 
nost brilliant discovery of all was the sculptural frieze of the great 


Fig. 12.—GREAT ALTAR AT PERGAMON 


which had been demolished and built into later walls of fortifica- 
The altar itself was about 100 feet square, and the frieze surrounded 
all four sides, except for a staircase which led to the top, where the 
altar of sacrifice was placed. The subject of the frieze, which was 
seven feet high, was the battle of gods and giants. Nearly two-thirds 
is magnificent composition was recovered and sent to Berlin, where 
nstruction of the whole has been made in a special museum (see 

2). 
vations have been made on the sites of several of the great Greek 
in Asia Minor. At Priene the whole plan of the town has been re- 
ed, with its central market-place and senate-house, its temple of 
» its theatre, and its blocks of private houses which give a clear 
of the character of the dwelling-houses of the Hellenistic age. 
tions have also been made at Ephesus—mainly in the Roman 
t-place and library, of which a fine architectural front has been 
and restored in Berlin—at Miletus and its temple, at Branchide, 
dis by the Americans, and on other town sites. But the conditions 
rk in this region are not favourable at present, though there are 

y sites which would well repay excavation. 
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SIDON SARCOPHAGI 


One of the most remarkable discoveries made in a region then sult 
to Turkey was the series of marble sarcophagi found in a subterraj 
tomb at Sidon in Phoenicia. These were carefully transported by 
Turkish authorities, and are now the chief ornament of the musew 
Constantinople. It appears that the reigning princes of Sidon hac 
nearly two centuries, from 500 to 300 B.C., the habit of employing G 
artists to make their marble coffins. The earliest of these with sculp 
decoration is called the tomb of the Satrap, from a dignified bearded fi 
who appears on it more than once in scenes of banquet, battle, and h 
ing. The style resembles the delicate and refined Ionic work of the | 


Fig. 13.—LYCIAN SARCOPHAGUS FROM SIDON 


years of the fifth century B.c. The second is known as the Lycian | 
its shape, which has the ogival roof, like a Gothic arch, commo 
Lycian tombs (see Fig. 13). This is in many ways the finest of al 
series ; its style closely resembles that of the Parthenon sculptures, 
which it must be approximately contemporary ; it represents hu 
scenes in which both Greek youths and Amazons are taking part, 
struggles between centaurs, or Ceneus and centaurs, on the shorter si 
sphinxes with outspread wings fill the curved triangles of the roof. 
whole is most excellently sculptured and almost perfect in preserva 
The third tomb is known as that of the Mourning Women, and is ii 
form of a miniature Ionic temple ; its columns do not stand free, but 
ject from the wall, and between them is a series of women in attil 
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ief or melancholy. These richly draped figures, in various and har- 
ous attitudes, remind us of the figures which frequently appear upon 
tombstones, as a record of the affection of the living for the dead. 
s been suggested that such a tomb would be most appropriate for 
ig of Sidon in the fourth century, who is said to have been strongly 
ellene, and to have had Greek ladies in his harem. The largest and 
imposing of these sarcophagi from Sidon is that which is commonly 
{ that of Alexander, because he appears twice in its sculptured scenes, 
in a hunting group where he is defending an Oriental rider from 
14, and once in a battle scene. The Greeks, or rather Macedonians, 
he Orientals who appear on these reliefs are strongly differentiated, 
rst a hardy race of soldiers, the others with delicate and sensitive 
res and expressions. The remarkable preservation of the colour of 
sculptures gives quite a new notion of their life-like effect, especially 
> pupil and iris of the eyes. It has been conjectured that this is the 
of a prince of Sidon who was set up and supported by Alexander, 
hat the scenes of battle and hunting refer to exploits which they had 
d. The work may well be of the school of Lysippus. 


GREEK STATUES IN ITALY 


far we have been mainly concerned with the discovery of works 
t upon Greek soil. In the case of these, we usually have the great 
itage that we know where, and often by whom, they were originally 
9. But they often have survived merely by chance, and in any case 
represent but a minute fraction of what existed in ancient times. It 
cult for us to realise the immense number of statues that once 
d on such sites as Olympia, Delphi, or the Acropolis at Athens. 
st cause of their transference or loss was the appreciation of the 
conquerors, who carried off great numbers to adorn their triumphs 
decorate public buildings or private houses in Rome. In 187 B.c. 
ulvius Nobilior is said to have carried in his triumph 785 bronze 
30 marble statues from Ambracia, where they had probably been 
ed from other sites by Pyrrhus, And Nero is said to have carried 
bronze statues from Delphi, though there were apparently plenty 
the time of Pausanias. The plunder went on from time to time, 
of the statues being carried off to Rome or later to Constantinople. 
ecorded that in the sixth century A.D. there were in Rome as many 
90 bronze statues ; and of this total only about ten have been re- 
d. These statues were some of them works of the great period and 
great masters of Greek sculpture ; but their identity must often 
een lost in the transference. In addition to these there must have 
great number of copies of Greek masterpieces, or imitations, such 
re made for the Roman market by Greek artists of the Roman 
; and these existed not only in Rome and Italy, but in all parts of 
man Empire. So far the danger to Greek statues came mainly from 
gh esteem in which they were held throughout the civilised world. 
ith the inroads of barbarians and the general failure of appreciation 
sical art, especially when the value of the material of which a statue 
ade counted for more than its artistic quality, the fact that calls for 
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explanation is not how many statues disappeared, but how so many « 
to survive. Gold and ivory, as in the colossal statues of Phidias and } 
clitus, had little chance of escaping the plunderers ; bronze was m 
down for coinage and other purposes ; and marble was either burnt 
lime, as is attested by the lime-kilns found in almost all ancient site 
broken up and built into walls or other structures. In this last case 
statue may be reconstructed, but usually in a mutilated state. Only a 
owing to accident or particular conditions, have always remained vis 
Notable examples are the Wolf of the Capitol at Rome, and the statt 
Marcus Aurelius, because, it is said, it was mistaken for the Chri 
Emperor Constantine 5 the architectural sculpture from some temple: 
also survived in some instances, but usually, as is the case with the Pa: 
non, in a much damaged state. Most, however, of the classical sculptu: 
now possess has at some time or other been buried in the ground. 
have already noticed the instances in which it has been dug up in C 
soil. But a large proportion of the statues in our museums have 
found in Italy. Some had been purposely buried to preserve them in : 
time of stress, like the bronze boxer in the Terme Museum or the Ag 
dite of Melos. Many were buried in the débris of the buildings they 
adorned. Some were wrecked in vessels proceeding to Italy with the s 
of Greece, like the cargo of ships discovered by divers off Cerigottc 
Cape Artemisium, the athlete and the colossal Zeus (or Poseidon) ¥ 
are now among the chief treasures of the National Museum at Atl 
The beautiful Apollo in the Terme Museum at Rome had fallen int 
Tiber, and was found when embankment operations were in prog 
The recovery of all these buried statues was at first the result of acci 
But with the new appreciation of classical art which came in at the 
naissance, ancient statues were eagerly sought for in places where 
were likely to be found, especially where there had been palaces or: 
in Roman Imperial times ; the richest and most famous was the Vil 
Hadrian at Tivoli, where the Emperor had gathered together repres 
tive works of all ages and styles. The Popes and the Roman nobles 
with one another in searching for antique statues, or acquiring the 
decorate their palaces and villas. They were required mainly as ornan 
and not as the subjects for serious study. Broken or damaged statues 
unsuitable for this purpose; and they were usually handed over t 
storers, who replaced what was missing according to their own f 
Some of the greatest sculptors of the time, including Michel Angelo 
self, were employed upon this work. Some of them, with the help of: 
replicas or the evidence of other monuments, or from a sympat 
understanding of the subjects, produced work which followed 
closely what the original must have been. But others were less 
scientious, or less gifted, and often used the mutilated remains « 
antique statue merely as material to work into a purely fanciful d 
of their own. One instance of such a statue now in the Louvre may 
trate the result. It is described in the catalogue as follows : 

** Youthful Dionysus, nude, his left arm resting on a thyrsus, 0 
with his lowered right hand, a bunch of grapes to a panther seat 
his feet. 

** (Modern—the head of Dionysus, part of his hair, right fore-arn 
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w; left fore-arm and thyrsus, a part of right thigh, both legs and feet, 
> panther and the plinth.) ” 
jother case it is recorded that ‘‘ only a portion of the torso is an- 
- ; and in the case of a much restored group “ the figures are only 
ogether by the caprice of the restorer.” Such examples could easily 
ultiplied. Another practice common among restorers was to piece 
her portions of different statues, sometimes with successful effect, 
times with very incongruous results. The commonest example of 
s where statues which have lost their heads have had them replaced 
her heads whether antique or modern—a state of things often very 
ult to detect at first glance, yet very misleading to the student. 
is practice of restoration was almost universal until the end of the 
eenth century. The last conspicuous example is offered by the 
nental sculptures from Aégina, which, when they had been removed 
unich, were restored by Thorwaldsen with so great skill that it is 
ult without reference to the records of discovery to tell what is 
nt and what is modern, the restorer and his assistant have so skil- 
imitated not merely the style but the actual weathering of the original 
les. It is evident how much such restoration falsifies the evidence and 
ads the student. And, since the restoration is in marble, all fractures 
o be cut smooth to fit on the new pieces, and consequently, when 
er fragments were found in the excavations of 1900, it was impossible 
them into the places where they belonged. When the Elgin Marbles 
brought to London, the Italian sculptor Canova was requested to 
‘take their restoration. But fortunately he refused, and deprecated 
ttempt to restore such marvellous works. He thereby not only con- 
a great benefit upon posterity, but set an example which has ever 
affected the policy of all the authorities of the chief museums. 
are some exceptions that “‘ prove the rule,” but the restored legs 
Hermes of Praxiteles and of the Agias of Lysippus are not satis- 
» and we may remember the storm of protest, chiefly from artists, 
arose when it was proposed to restore the nose of the Demeter of 
s. There is not, indeed, the same objection to a restoration in 
as if it is carried out in marble ; for in this case the surface of the 
may be preserved, and the addition can at any time be removed. 
s the best solution in the case of masterpieces is to place a restored 
cast beside the original, for the benefit of those whose imagina- 
es not suffice to enable them to appreciate a statue of which por- 
€ missing. 
Ss change of view as to restoration is partly due to the different view 
study and appreciation of classical sculpture which came in about 
inning, and developed more strongly towards the middle and end, 
hineteenth century. Before that time, those who studied or wrote 
Classical sculpture were to a great extent occupied with finding 
gs and identifications, often of a fanciful character; and these some- 
imposed themselves on the restorer. Examples are the giving the 
incinnatus to the Hermes binding his sandal, or Arria and Petus 
aul who has slain his wife and is stabbing himself. Even the dying 
ough admirably criticised by Byron, is called by him the Gladia- 
d so given a misleading association, The tendency even went so far 
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as to recognise the Emperor Hadrian and Sabina in the Cecrops an 
daughter of the Parthenon pediment. 


GROWTH OF MUSEUMS; HISTORICAL STUDY 


The collections of sculpture which had come into existence in Itah 
elsewhere were more for the enjoyment of the owner and his fr 
than for the education of students ; the foundation of museums as 
tinct from private galleries was at once a cause and an indication 
different point of view. The great galleries of the Vatican might, ini 
be regarded as a national rather than a private possession. The Le 
was made into a museum, mainly of sculpture, in 1793. Previous t 
the nucleus of the British Museum was founded in 1753 by the w 
Sir Hans Sloane, and added to by the acquisition of Sir William H 
ton’s collection and the Townley Marbles ; and many other mus 
were established in different countries. With the opportunities for : 
came the intellectual impetus which has since gone on increasing. 
great change in mental and critical outlook which took place toy 
the end of the eighteenth century was accompanied by a keen app! 
tion of Greek and Greco-Roman art. In 1766 Lessing publishe 
Laokoén, which still, in spite of certain limitations and errors, rem 
standard work upon the principles of art. The fact that he chos 
Laocoon as the theme and title of his work is significant. The strug 
group of the father and his two sons, attacked by monstrous snak 
compared by Lessing with Virgil’s description of the same event ; ai 
was able to recognise in this group those great characteristics of Gret 
at its best which here seem to many modern critics conspicuous by 
absence. Winckelmann and others spread the knowledge and appreci 
of Greek sculpture ; but a systematic and historical study, based ali 
literary and on monumental evidence, was first attempted by Brunn 
on his work all subsequent study has been founded. His book, whic! 
published in 1852, was called The History of Greek Artists. The t 
appropriate ; for the whole study had to be built up upon a chronok 
framework which was based on the references in ancient writers 
successors have to a great extent been employed on filling the gaps i 
knowledge by fitting extant works into their proper places in the sy 
Furtwiangler’s great work called Masterpieces of Greek Sculpture 
published in 1893 ; its aim is to identify and to classify, by compa 
study, a number of sculptures scattered throughout the museur 
Europe and America, and to establish their relations to one anothe 
the leading characteristics of the different schools and periods. It req 
an extraordinary memory and critical faculty to deal with such a m 
material. A distinguished German scholar said at the time, “* Furtwé 
has built a mountain over which we all have to climb.” But fron 
elevation it has been possible to survey the whole field, and to find 
ance in a most complicated study. There have been several other his 
of sculpture. Above all the full and scientific catalogues of museums, 
as the British Museum, that at Berlin, and many others, and of the 
collections such as the Ny Carlsberg at Copenhagen and the Barra 


1 The importance of Lessing’s Laokodn for zsthetics is also discussed } 
Article on The Principles of Literary Criticism. | 
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e, have contributed to the recognition and classification of sculpture ; 
such works as the German catalogue of the Vatican, that of the 
roline Museum by the British School at Rome, and Michaelis’ 
mt Marbles in Great Britain. The study of ancient sculpture has 
me excessively minute and technical, and in many cases the wood 
st be seen for the trees. 


CRETAN PAINTINGS AND VASES 


e conditions of the study of Greek painting are very different from 
applying to sculpture. With the exception of Crete at the one 
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Fig. 14..—FRESCO IN AKHENATON’S PALACE 


e and Pompeii and Herculaneum at the other, very little is left to 
us to imagine its character. But to judge from the description of 
t writers it occupied a position in the ancient world as highly 
ed as that of sculpture. The great frescoes of Polygnotus and the 
te Anadyomene of Apelles enjoyed the highest fame. But such 
dge as we have of these being entirely due to literary description, 
ardly belong to the domain of archzxology, except so far as their 
ce may be traced on contemporary vases. The decorative frescoes 
n the palaces at Cnossus and elsewhere in Crete cannot be reckoned 
enic art ; their spirited renderings of men and animals and their 
istic treatment of vegetable forms find the closest analogy in the 
§ of Akhenaton’s palace at Tell-el-Amarna in Egypt (see Fig. 14). 
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But they are not Egyptian, and their artistic style seems to have | 
developed in Crete itself. It was imitated in the frescoes of the palac 
Mycene and Tiryns ; but its artistic tradition seems to have been « 
pletely lost and forgotten before the rise of Hellenic art in Greece. It 
art of decorating vases, however, there seems to be an almost contin 
succession, interrupted by some remarkable breaks, from the ea 
times to the third century B.c. In the lowest strata of the palace at Cnc 
there is pottery of the neolithic age such as is found in many Med 
ranean districts, mostly black with geometric patterns incised and { 
with white. This is succeeded by pottery of the so-called Minoan s 
which is roughly divided into three periods, each of these divisible 
three or more sub-sections. The Early Minoan (2500 B.c. or ea: 
imitated to some extent the incised patterns by painting, either ligt 
dark or dark on light. The Middle Minoan (2000 B.c.), especially ; 
middle period, when it is called, from the place where it was first re 
nised, Kamares ware, is a fine biscuit ware of most skilful technique, 
polychrome floral designs, mostly in red and white on dark ground. 

type of pottery was found by Sir Flinders Petrie in Egypt in ren 
dated to the XIIth dynasty, or about 2000 B.c. by the usually acce 
chronology (Petrie makes it 3500). And this synchronism has since 

abundantly confirmed by discoveries of dated objects both in Egypt 
in Crete. The Middle Minoan third period is distinguished by more 
and restrained style, especially by monochrome designs of lilies and ¢ 
flowers in white on the natural colour of the clay, giving an al 
Japanese effect. The Later Minoan age (1500 B.c.) is marked by 
adoption into designs of vases of many vegetable and marine forms 
lily continues but is more conventionalised, and the octopus, nau 
murex shell, brittle-star, and other marine animals are introduced 
decorative setting of seaweed. This develops into the rich and f 
style, in which these same motives are used with more profusion an 
a larger scale. This is called the Palace style, because numerous exan 
of it have been found in the latest and most splendid of the palac 
Cnossus. It has also been found elsewhere in Crete, and in the 
graves at Mycenz, where it was doubtless an importation. Similar 
of Palace style have been found in Greece, notably at Thorikos in A 
and at old Pylos in the Peloponnese. It has also been found in Egypt. 
vases of the same characteristic shape and ornamentation have 

found represented as tribute brought by Cretans on tombs of the XV] 
dynasty, about 1500 B.c. The palace of Cnossus was destroyed, pos 
by invaders, about 1450 B.c., and this event was followed by the yes 
highest prosperity and riches at Mycenz and elsewhere in Greece. 
style of pottery that accompanies this epoch is sometimes known as 
Minoan third period. It shows most of the motives of the Palace styl 
peated in a somewhat mechanical and conventional manner, and grad 
loses its freshness and vigour until, in the general decadence oi 
Mycenzan civilisation, it gradually disappears, though not, as wi 
seen, without leaving some inherited traditions to its successors. The! 
Minoan eras belong properly to Crete, though stray examples of ther 
found elsewhere in the Aigzan area. An analogous division, howeve! 
been traced in the surrounding regions, and is known as early, middlk 


512 


Cycladic for the islands, taking its name from the Cyclades. Melos, 
hylakopi and elsewhere, has proved very rich in characteristic 
yples of naturalistic flower designs, corresponding to those of the third 
e of Middle Minoan in Crete, and also in curiously conventionalised 


Fig. 16.—MIDDLE MINOAN VASE 


orms. A similar classification has been noted for the mainland of 

e, and is known as early, middle and late Helladic (see Figs. 15, 16, 
d 17d). ; | 

s evident that this general classification must prove of the highest 

to excavators and to students, and affords clear criteria for estimating 
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the age and affinities of any deposit. Any study of the subject, t 
profitable, must of course be supplemented by actual familiarity \ 
typical instances of all classes. This can best be obtained in the muse 
of Candia and Athens. But selections of fragments and of facsimiles | 


Fig. 17 —LATE MINOAN VASES 


been arranged in Oxford, at the British Museum, and elsewhere, so tk 
is possible to grasp their main characteristics without a visit to 
Aigean. 


GEOMETRIC AGE 


Following on the decadence of the Minoan and Mycenzan civi 
tion, we find new elements of decoration intruding into the potter 
Greece. These belong to what is called the geometric style, in the n 
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ricted sense. The supplanting seems to have been gradual, for vases 
fragments of the late Mycenzan and the early geometric are often 
ad side by side both in Crete and on the mainland of Greece. The 
in of this geometric style has been much disputed; there are two main 
yries, the one that it was brought in by the invading Dorians about 
0 B.C. ; the other that it represents a revival of the earlier geometric 
e which had been overwhelmed for a time by the Mycenzan. This 
metric pottery is found in many places, above all on the Acropolis of 
ens and in the cemetery just outside the Dipylon Gate, whence it is 
monly known as Dipylon ware (see Fig. 18). It often consists of very 
e vases, which were set up as monuments over tombs as well as 
ied within them. The subjects are not confined to stylised patterns 


Fig. 18.—GEOMETRIC VASE, DIPYLON 


as the key, a kind of flattened spiral or meander, or concentric 
es connected by tangents, but also include aquatic birds, deer, and 
r animals ; and in the more elaborate specimens are found figures of 
es and men, great funeral processions, dances, and even sea-fights. 
geometric pottery, which reaches its full vigour in about the ninth 
eighth centuries B.c., comes almost everywhere, in its later phases, to 
enetrated by orientalising influences. This is the case especially in 
and Beeotia, and: in what is called proto-Corinthian, which is 
ly spread in minute and delicate vases. Much of it was found in the 
um at Argos, and more recently at Corinth and its neighbourhood. - 
louring and in shapes of vases it recalls the later varieties of the 
enzan, and may well have been developed from it, side by side with 
eometric intrusion. 
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ORIENTALISING VASES 


The orientalising style, which is in vogue about the seventh and s 
centuries B.C., falls into two main branches, the Doric or Corintl 
and the Ionic or Rhodian, the former mainly prevalent on the main 
of Greece, the latter in Asia Minor (see Fig. 19). It may be said genet 
that the Corinthian is more compact in its shapes and more crow 
and concise in its ornamentation, and given to the rendering of de 
by incised lines, the Rhodian or Asiatic freer and more flowing in de: 
and given to the use of outline. Both alike have the ornamentation 


Fig. 19.—RHODIAN VASE 


larger vases in the form of friezes one above another. The subject: 
earlier examples are mainly friezes of animals either real or fanta: 
ibexes, oxen, lions, leopards, birds, and sphinxes, gryphons, and of 
mixed forms. In both the human figure appears on later examf 
sometimes merely for decoration, sometimes in definite scenes of com 
or of mythological interest. Both styles develop on lines consistent 3 
their character. The richly decorated and freely drawn work of Mil 
and Rhodes is continued in the various Ionic schools of paint 
At Clazomene many large terra-cotta sarcophagi have been fou 
some with historical battles—the finest is in the British Museum. 1 
style is continued with some Egyptian influence in the pottery fo 
on the site of Daphnz in the Delta, where Psammetichus settled 
Ionian mercenaries ; this was deserted after 564 B.c., when Amasis tré 
ferred the Greeks to Naucratis, and consequently all the pottery for 
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‘e, which is very distinctive in style, must belong to the end of the 
nth century or the beginning of the sixth. Naucratis also developed a 
racteristic vase painting, derived from that of Miletus and Rhodes. 
at quantities of this pottery were found in the temples sacked by the 
sians in 526 B.C. ; hence this Naucratis ware must belong to the third 
rter of the sixth century. Such historical data offer most valuable 
lence as to the dates of the various classes of vases, not only of those 
le at Daphne and Naucratis, but also of those showing affinity to 
n or discovered with them. 


STYLES OF GREEK VASES 


1 addition to the Corinthian, which are the most numerous and wide- 
ad, there were other distinctive classes of vases made on the main- 


Fig. 20.—BLACK-FIGURED VASE. HEROES PLAYING DRAUGHTS 


of Greece. Among these are the Chalcidian, noted for its metallic 
s and quaint and vigorous drawing, and the Attic or Athenian. 
e and the later Corinthian all adopted a style of decoration with 
figures on a terra-cotta ground, drawn in silhouette with all de- 
incised ; white and purple were also added in places. These black- 
ed vases, as they are called, became very popular throughout the 
terranean, and were exported in great quantities to Italy and else- 
€. Many of them were found buried in Etruscan tombs. Hence they, 
the red-figured vases that succeeded them, were usually called 
scan”? vases by the antiquaries of a century or more ago. This 
-figured style was prevalent in the earlier part of the sixth century B.c. 
er class of vases which had a more or less independent develop- 
was that of Sparta. Thanks to the careful record kept of the stratifi- 
of the vase fragments in the temple of Artemis Orthia, this 
an ware can now be traced through the centuries, from the seventh 
fourth, in different stages of rise and decline. Its finest work, which 
gs to the sixth century, has a fine white surface and beautifully de- 
Ornamentation ; its scenes are in the black-figured technique. 
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From the subjects on some of these vases, they were generally suppo 
to be of Cyrenaic origin. This is clearly not the case, in view of 
Spartan discoveries, though it is still possible that some of the vases n 
have been made by potters who carried the Laconian tradition to Cyre 
In the sixth century Athens, with its famous potters’ quarter (Ceramic 
began to monopolise the Italian market, and to drive the Corinthian ¢ 
other rivals from the field. From about 550 B.c. onwards the history 
vase-painting is the history of Attic vase-painting. For the two centu: 
that follow the study of this history has become highly specialised. B 
potters and painters took to signing many of their finest vases ; and, y 
the help of their signatures, the vases have first been classified accord 
to these; then others have been grouped around them by comparat 


Fig. 21.—RED-FIGURED VASE, BY BRYGOS 
SACK OF TROY 


study, until it has become possible to assign a very large number not ¢ 
to their date, but also to their individual master. Certain general char 
may be noted. The finest of the Attic black-figured vases had a t 
design and exquisitely finished detail, incised almost like goldsmith’s wv 
(see Fig.20). Other examples vary in excellence, and some were carele 
drawn. About the last quarter of the sixth century a revolutionary cha 
in the design of vases was introduced. Instead of the figures being 
houetted on a light terra-cotta ground, the figures were first draw! 
outline and then the background was blacked round them, all de 
and inner markings being rendered by fine brush-lines, often in relie: 
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surface. It was in this red-figured technique that the most skilful 
-painters worked, and drew with a freedom of design and a cer- 
ry of hand that have never been surpassed (see Fig. 21). The actual 
s of these different techniques were incorrectly estimated by earlier 
ents, owing to the misconception that the finest vase-painting must 
pproximately of the same date as the finest sculpture in the Parthenon. 
once more a national disaster came as a help to modern study. For 
ie débris buried on the Acropolis after the Persian sack of Athens, 
e were found signed vases by the greatest artists of the finest red- 
ed technique, which must therefore have been fully developed before 
B.c., and must probably have originated some half-century earlier. 
> vase-painting continued to develop, though hardly to improve, after 


Fig. 22.-ATTIC WHITE LECYTHI 


eriod. A strong influence was exercised by the painter Polygnotus, 
came to Athens soon after the Persian invasion and painted many 
s frescoes of historical and mythological scenes. The simple and 
ed drawing, and the distribution of the figures as if on uneven 
d, is imitated on some vases of this time, which may therefore give 
€ notion of his style. Towards the end of the century a more florid 
icturesque effect is aimed at. Aseries of vases which lasts pretty well 
gh the fifth century B.c. is that of the Attic white lecythi, or vases 
tments buried with the dead. These were painted in more or less 
hrome effect upon a white ground ; they can therefore give us a 
notion than the red-figured vases of the arts of fresco and easel 
g as practised at the time (see Fig. 22). In the fourth century the 
vase-painting in Athens lost its distinction and brilliance ; but it 
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produced for the barbarian market, especially the Crimea, vases 
coloured and gold enrichments; and some interesting imitations } 
Scythian subjects seem to have been made locally. But the South Ital 
at this time took to making vases for themselves instead of impor 
them. At Tarentum, in particular, enormous and pretentious vases 
produced, often with interesting scenes from dramas or from the ne 
world of the dead. There were several other varieties of Italian vz 
such as Apulian, Lucanian and Campanian, which did not entirely 
appear until the Roman conquest. 

This is an outline of the history of Greek vase-painting, and enc 
has been said to show how such a series of datings of various st 
checked again and again by reference to historical events, offers a « 
stant succession of clues to the excavator and to the student. In o 
that these clues may be preserved and understood, the most careful 
cord must be kept in all excavations. If the earth in which objects 
buried is the result of gradual accumulation, it must be removed anc 
corded stratum by stratum. If its burial has been the result of suc 
destruction or accident, the exact conditions must be considered ; if 
excavation is of a cemetery, the contents of the various graves mus 
preserved together and their relative position noted. 


PRESERVATION AND RESTORATION OF VASES 


The study of Greek pottery has so far been considered almost ex 
sively from the artistic and technical side, and especially from the chr 
logical data it supplies. From this point of view, the most insignifi 
fragment can give as trustworthy and valuable information as a com} 
masterpiece of the vase-painter’s art. The subjects of vase-paintings ¢ 
an almost inexhaustible field of study, ranging from gods, heroes 
mythological scenes to the most trivial details of daily life. But be 
making use of this evidence as to the way the Greeks represented 
themselves all these subjects, it is necessary to observe some caut 
The history of the preservation and present condition of Greek vas 
similar on a small scale to that of Greek sculpture. The vases were 
up in great quantities in the eighteenth century in tombs, mostl 
Etruria, and accordingly were commonly called Etruscan. They 1 
sought after by rich collectors, either for ornamental purposes o 
works of beauty in themselves; but they remained almost entirel 
private collections. For such purposes broken vases or fragments 
little attraction. Many vases, thanks to the solid construction of the tor 
remained whole and undamaged. Many others were broken up, and 
tions of them were lost. Here the restorer again had his chance, an 
used it sometimes with skill and discretion, sometimes indiscrimina 
The reconstruction of the form of a vase, of which considerable port 
are missing, requires skill and patience, but is in every way a desit 
undertaking, especially if the new parts be distinguished from the 
by some difference of colour. Restoration of the designs or scenes re 
sented on the vases is another matter, and may be very misleading. 
instance, on a vase from the Leake collection at Cambridge there w 
representation of Ulysses and a companion thrusting a club into the 
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‘olyphemus. When the vase had been skilfully cleaned, the club dis- 
eared, and there were left only two warriors attacking with spears a 
mmbent giant, probably Heracles and Telamon attacking Alcyoneus. 
. Cyclops motive was borrowed from another vase in the British 
seum. This is a very simple and insignificant instance of false restora- 
5 but it would be easy to multiply examples in which what is now 
jle is a mere travesty of the original design. Nor is the pernicious 
k of the restorer confined to modifying the composition or adding to 
When vases had been broken into many fragments and pieced to- 
er, often the joints were scratched in and then filled up with cement or 
e other material, and then the whole was covered over with an opaque 
of pigment, only approximately resembling the terra-cotta red and 
k of the original painting, so as to conceal the fact that the ware had 
1 broken and put together again. Most of the vases in the great col- 
ons have been tested and cleaned by experts, so that what is now 
yle is ancient ; but there are many still left which would not stand the 
or of which but a small portion would survive it. 

reek vases, like Greek sculpture, were for a long time accessible only 
1e few. Systematic study of them was facilitated by the transference 
irge series of them to public museums. Thus the Hamilton collec- 
of vases was acquired by the British nation in 1772, and was later 
sd by many additions. The great Campana collection was not ac- 
ed by the Louvre until 1861. There are now fine collections of vases 
10st of the chief museums of Europe and America. Catalogues of 
y of them have been published ; and within recent years a great in- 
ational project for the publication of a systematic “ corpus” has 
planned and is being rapidly carried out. 


SUBJECTS OF GREEK VASES 


e subjects of the designs on Greek vases and their interpretation 
attracted much attention from scholars. In earlier days fanciful 
ations and attempts to connect them with the mysteries were pre- 
t. Some undoubtedly preserve for us aspects of Greek religion and 
therwise unrecorded ; but mythology itself in recent years has be- 
a more scientific and comparative study. Some of the commonest 
es of subjects may be noted. In some cases they illustrate, or con- 
the information we obtain from classical literature, in others they 
lement or modify it. They are sometimes derived from scenes of 
or of ritual which are preserved through no other channel ; even 
they reproduce a well-known tale, they often do not merely illus- 
the text, but give a traditional and independent version of the story. 
quent characteristic is the desire to tell as much as possible of the 
in a single scene ; and this not by repeating the same figure in suc- 
e stages of action, but by what is sometimes called the comprehen- 
ethod, by grouping together several incidents without very close 
ance of the unities of place or time. An example may be seen in 
epresentations of the sack of Troy. Here the various episodes were 
own. Neoptolemos slew Priam at the altar in the palace ; he also 
Astyanax by hurling him from the battlements. But the figure of 
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Neoptolemos appears only once, and he is hurling the boy, not over 
battlements, but against the altar on which Priam is seated. There 
many varieties of this scene in detail, but the combination of the 
tragic events had evidently become impressed upon tradition, thous 
does not appear in any literary version of the tale. And, to fill up the 
ture on the vase, other episodes were introduced as required to fill 
space or to satisfy the artist’s caprice—Ajax dragging Cassandra from 
image of Athena, the Trojan women taking refuge at the same statue. 
escape of Aineas, carrying his father on his shoulders and leading 
child, the rescue of Aithra by her grandsons. These do not recur in 
traditional order, but are selected and arranged by the vase-painte 
suit his convenience or to balance his composition. 

The gods are frequently represented on Greek vases, either in si 
figures or in groups, or as taking part in some scene or action. Someti 
comprehensive groups of the chief gods are found, usually arrange 
pairs ; but there is no recognised canon of choice. They may be re 
sented as banqueting on Olympus. Such groups are especially com 
when a great occasion is represented, such as the introduction of Hers 
and his marriage with Hebe after his apotheosis, or the return of He 
gestus when he was brought back by Dionysus and his satyrs. The t 
of Athena from the head of Zeus occurs in the presence of other g 
and her combat with Poseidon for the land of Attica. She also app 
constantly as supporting heroes in their various exploits. 

A scene of combat in which all the gods take part is the battle of ¢ 
and giants ; and the separate single combats of the various gods and gi 
often appear. 

The myths relating to Apollo and Artemis frequently appear on vz 
Apollo rescues his mother from the giant Tityos, whom he slays. Ar 
and Artemis, instigated by their mother, slay the children of Ni 
When Marsyas, having picked up the flute invented by Athena, challe1 
Apollo to a musical contest, he is defeated and flayed for his presumpt 
Artemis, surprised while bathing by Acton, sets his own hounds 
him. Apollo recovers his cattle, which had been stolen by the in 
Hermes. Dionysus, with his rout of satyrs and Menads, is perhaps 
commonest of all subjects on vases, and appears in infinite variety. 
myths of Demeter and Persephone also supply many themes. The: 
of Persephone by Pluto is not often found ; but, on the other hand, 
return of Persephone to her mother and to the upper world occur 
many varieties of treatment. Sometimes she appears emerging from 
earth or from a cave, escorted by Hermes as messenger and guide. | 
curious variation she is welcomed on her return, or at least surrour 
by satyrs or peasants with mallets—apparently a reminiscence of s 
country festival. In one case she is named Pandora and received 
Epimetheus. In some vases, which contain Eleusinian gods and her 
the birth of Plutus is represented. A large and sumptuous series of ve 
mostly made at Tarentum, in South Italy, represents the underworld 
the midst, in a palace or shrine, are placed Hades and Persephone, 
rounded by other figures of the world of the dead—the three jud 
Minos, Ajacus and Rhadamanthus, Orpheus and Eurydice, Medea 
her children, Theseus and Pirithous, and also the great sinners, Sisyf 
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Tantalus, tormented by Furies. Among them sometimes appears 
acles dragging off Cerberus. 
cenes from the life and exploits of heroes supply many subjects to the 
-painter. The commonest of all, perhaps, are the Labours of Heracles. 
addition to the canonical twelve, each of which has more than one 
ynised version, various other exploits or adventures are represented. 
ong them are his visit to Egypt, and overthrow of Busiris, his slaying 
he giants Antzeus and Alcyoneus—these in addition to his taking a 
ilar part in the battle of gods and giants ; his fight with Cycnos and 
s, which is often hard to distinguish from a battle of gods and giants, 
e most of the gods join in on either side until Zeus parts the com- 
ints ; his struggle with Triton, and also with the river god Achelous, 
yhich last he won as his bride Deianira, whom he subsequently de- 
red from the centaur Nessus. He also fought with the centaurs and the 
azons, and freed Prometheus from his fetters on the Caucasus, after 
ing the vulture that tormented him. A latish vase, of Italian make, 
resents his madness as it is told in the play of Euripides. This is but a 
ction from the great variety of adventures in which Heracles is the 
n figure. Theseus, especially in Athens, had also a canonical series of 
loits, mainly on his journey from Troezen to Athens ; the club-man, 
pine-bender, the sow, the wrestler Kerkyon, Sciron, who hurled 
ellers down the rocks that bore his name, Procrustes, who cut them 
m to fit his bed, all of them suffered poetic justice at the hands of 
sseus. But his chief exploit was the slaying of the Minotaur in the 
yyrinth, after he had accompanied the annual tribute of children from 
ens to Crete. There are also representations of his visit to the home 
phitrite beneath the sea at the challenge of Minos ; of his receiving 
Ariadne the clue to guide him through the labyrinth, and his deser- 
of Ariadne in Naxos. Theseus was, above all, an Attic hero ; but the 
¢ vase-painters also illustrated many other legends. One of the most 
iliar is that of Perseus. We may see on vases Danaé receiving the 
er of gold, and being enclosed in the chest and floated off to sea. 
y of the details of Perseus’ seeking and slaying of the Gorgon Medusa 
to be seen. A favourite subject, especially on early vases, is the flight 
e hero across the sea, pursued by the other two Gorgons. Then there 
e rescue of Andromeda from the sea-monster, the return home, and 
turning of Polydectes to stone by means of the baleful head. Another 
t expedition was that of Jason and the Argonauts to recover the 
en fleece ; this offered many subjects to the vase-painter—the freeing 
hineus from the Harpies by the sons of the North Wind ; Medea’s 
to Jason in overcoming the dragon ; her adventures after she had 
to Greece with Jason ; her destruction of the bronze man Talus, who 
nded the shores of Crete, and her deception of the daughters of 
as; finally her quarrel with Jason and slaying of her children, as 
esented in the play of Euripides. 
he Theban legends are not very commonly found on Attic vases, 
ps because no love was lost between Thebes and Athens. Gidipus 
the Sphinx appear on an Ionic vase. The tale of the Seven against 
bes has inspired a quaint picture of the bribing of Eriphyle ; Poly- 
§ tempts her with the necklace of Harmonia, and ona Corinthian vase 
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with the departure of her husband Amphiaraus the necklace she hc 
tells the tale of her treachery. Dionysiac scenes are not particularly 
sociated with Thebes, except in the case of Pentheus. 

This miscellaneous set of legends, many of which are only incide 
ally referred to in literature, might be almost indefinitely multiplied. | 
enough has been said to show the vast repertory from which the yz 
painter could select. In addition there are all the vases which deal y 
the tale of Troy, as told in the poems of the Epic cycle, and especially 
Iliad and Odyssey. These start with Peleus’ capture of the sea-godd 
Thetis, the marriage feast at which the dispute arose between He 
Athena, and Aphrodite, and the judgment of Paris that followed—a the 
repeated again and again in various types. Then follows the elopemen 
Helen with Paris. The Iliad inspired many scenes which, apart from 
names added, could not be identified with certainty ; for one battle se 
is much like another. Often we simply find single figures or small gro 
of heroes, such as Achilles and Ajax playing draughts, or Achilles bit 
ing the wound of Patroclus, or the separation of Hector and Ajax ai 
their single combat. The capture of Dolon, the embassy to Achilles, 
attack on the ships, are all clearly represented ; also Sleep and De 
carrying away the corpse of Sarpedon. The final duel of Achilles ¢ 
Hector is identified by the names, but the details of the Homeric narrat 
are not followed by the artist. The dragging of Hector’s body, and Priat 
visit to Achilles to redeem it, add pathos to the story ; and there are 
presentations of Hector and Andromache, alone or with other Troja 
The Odyssey, from its varied and distinctive episodes, is easier to ill 
trate than the Iliad. Among characteristic scenes may be quoted the ; 
ventures with the Cyclops, with Circe, and with the Sirens, the visit 
the region of the dead to consult Tiresias, the meeting with Nausic 
the loom of Penelope, the recognition of Odysseus by his old nurse 4 
ticleia, and the slaying of the suitors. 

Historical scenes are sometimes found on vases ; but mostly such 
had already become almost mythical in character. Thus the represen 
tion of Croesus seated on his funeral pyre does not correspond clos 
either with the account in Herodotus or with that in Bacchylides. Co 
bats of Greeks and Persians occur on vases, but the great example of 
imaginary historic scene is the vase at Naples which represents Ki 
Darius and his Court making preparations for the invasion of Gree 
This was made in South Italy, probably about the time of Alexand 
when people were reminded by current events of the time of the olc 
Persian wars. 

Scenes from daily life are very common on vases, and serve to illustr. 
almost every form of work, activity, or enjoyment. The art and pract 
of the potter himself is not neglected ; we can see representations 
quarrymen chopping out clay from the pits, of potters throwing va! 
upon the wheel ; of the furnace with vases being baked in it, of the vas 
painter’s studio, with master and apprentices at work ; and, finally, 
the vases being exported by ship, sometimes hung in the rigging to ave 
risk of breakage. Agriculture is represented by ploughing and sowit 
by the gathering of crops of olives, apples, and other fruits, and by scen 
of vintage and wine-presses. Among trades and occupations we fi 
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e-making and shopping. Many vases, as was to be expected, are con- 
ied with athletics, and almost every type of contest is found—run- 
z, jumping, wrestling and boxing—in addition to chariot and horse 
s. A class of vases, known as Panathenaic amphorez, were given as 
es in the Panathenaic festival at Athens. These have a large image of 
ena on one side and on the other a representation of the contest for 
ch they were given. They were evidently highly prized by the victors, 
hey were exported to all parts of the Greek world. Dinner-parties, sym- 
ia, and darices are often found in vase pictures, and also many games ; 
times there are religious processions and festivals, military exercises 
reviews. Funeral rites are especially found upon vases made for plac- 
in tombs or dedicating outside them, such as the Athenian white 
thi ; on them may be seen the lying in state of the corpse (prothesis) 
ounded by mourners, the funeral procession, the deposition in the 
b, sometimes by figures of Sleep and Death, and the approach of the 
‘ivors with offerings to be placed in the tomb, usually wreaths or 
es. In short, there is hardly any event of interest which cannot be 
trated from vase-paintings, or about which they do not give us valu- 
information. 


USE OF VASES 


-is sometimes asked what use the Greeks made of painted vases. A 
ain misapprehension arises from the fact that the great majority of 
vases in our museums have been found buried in tombs. Certain 
ses of vases were certainly made for the purpose of burial with the 
, OWing to the custom prevalent in many places and periods of sup- 
g vessels and furniture for the dead in their long abode. But repre- 
ations on the vases themselves often show them as in actual use or 
ding about in a house ; the dead were merely supplied with what they 
used to in life. Doubtless the larger and finer vases were intended 
r for ornament or for dedication in temples ; an immense number 
se fragments of all periods were found on the Acropolis at Athens, 
in the temples of Apollo and of Aphrodite at Naucratis ; owing to 
nditions of destruction and discovery, it was inevitable that such 
cated vases should be broken up and only survive in fragments. But 
can be no doubt that the vases were originally intended for actual 
though many of them, owing to the demand for vases to be buried, 
provided for the export trade to Etruria and elsewhere. 


GEMS 


o classes of antiquities that are closely related, from the artistic point 
W, are gems and coins ; for the coin, in its essence, consists of a lump 
etal stamped with the seal of a city or a ruler. Gems may be either in 
ous or semi-precious materials, and in harder or softer stones. The 
ved design is always in early times in intaglio, or cut in so as to pro- 
an impression in relief on wax, plaster, or some other soft material. 
usual form of a seal-stone in Mesopotamia was the cylinder, from 
h the design could be rolled out on to the impression, and repeated 
ically if required. The Egyptian form was the scarab, so called be- 
the rounded back was carved to represent the folded wings of the 
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sacred beetle, the design being incised upon the flat side. Both forms wi 
used in Greece in early times, and the shape of the scarab was often u: 
in the finest period of Greek art, especially in what is called the sca 
beoid, which preserves the shape but omits the details of the beetle 

Cretan gems, which are very numerous, are often in the earlier examp 
pyramidal in shape. In the later Cretan and Mycenzan gems the shz 
is often circular or else lentoid (lentil-shaped), and convex on both sid 
The designs found in Crete are often religious or symbolical in naty 
many of them containing symbols in the Cretan script. Mycenzan ge 
are more given to representations of animals, often in contorted positic 
—lions, oxen, or deer. The harder stones, which were worked with » 
wheel, are most skilful examples of the gem-cutter’s art. Gold signet rij 
have also been found, especially at Mycenz, with more or less elabor 
scenes upon them. After the Mycenzan period comes that of the isle 
gems, mainly found in Melos ; these carry on the tradition, but in sof 
stones and, for the most part, less skilful work. They offer, howevet 
most valuable link between the Mycenzan and the archaic Greek. 7 
art of the Greek gem engraver goes through much the same stages as t 
of the sculptor and painter. In the earlier time it is stiff and angular 
poses ; in the fifth century it attains the highest degree of beauty of | 
sign and technical skill ; in later times it becomes softer and freer in | 
sign. Cameo cutting, in which the figures stand out in relief, often 
differently coloured layers of stone, does not appear until the Helleni: 
age. Some very large ones were made with Ptolemaic portraits, as w 
also large allegorical groups ; the same technique was continued w 
great sumptuousness in Greco-Roman or Roman imperial art. Gr 
gems have always been in great demand among collectors, and for t 
reason many forgeries have been produced. 


COINS 


The study of numismatics is far too complicated to be more tl 
touched upon here; but Greek coins offer such invaluable evidence 
to art, history, and commerce that it cannot be altogether passed o 
(see Fig. 23). It is difficult for us to realise how great and -prosper 
civilisations can have been carried on in early times before the invent 
of coinage ; all commerce must have been dependent either on bartet 
on carrying about gold and silver ingots and portable scales. Units 
value were often slaves or cattle. In a very early Greek inscription 
Crete, fines are reckoned in tripods and caldrons. It has been sugges 
that the earliest Greek coins were equivalent to a bull. The inventior 
coinage was attributed by tradition either to the Lydian kings—one 
whom was Croesus—or to Phidon of Argos, who struck coins in Adgi 
The essence of the invention, which probably dates from the seve 
century B.C., is the impressing on a lump of metal—in early times usu: 
gold or silver, or electrum, an alloy of the two—a device or symbol wh 
was Officially recognised as a guarantee of the weight and quality of 
metal, and so obviated the necessity of weighing or assaying it. 17 
enormous variety of Greek coins that is known is due to the fact t 
every independent Greek city claimed the right to issue coins, and m 
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PANTICAPAUM, 


. 23.—COINS OF CYZICUS, 
SAMOS, 


of them exercised this right and vied with one another in the beauty 
variety of their types. The origin of these types has been a matter of m 
dispute. Some authorities have regarded them as religious ; and this se 
the obvious explanation when the head of the chief deity of the 
appears On its coins, as is the case with Athena at Athens, Hera at Ar 
or Zeus at Elis. Others are generally regarded as commercial, espec; 
when the type represents the chief product of the city, like the tunny- 
at Cyzicus, the ear of corn at Metapontum, or the Silphium, a medic 
plant, at Cyrene—though in this last case the head of Zeus Amz 
appears on the other side of the coin. Probably no one explanation fit 
cases, but various local or other considerations led to the choice of 
device, or “‘ arms,” of the city which was placed upon its coins ; so 
times it seems to be merely what is called in heraldry a ‘‘ canting ” 
vice, as when the parsley leaf appears on the coins of Selinus or the 
on those of Phocea, ‘‘ Selinon ”? meaning parsley and ‘“‘ Phokos ” a 5 
The difference in shape between ancient and modern coins is ma 
due to the process of striking. First of all a metal die was prepared 
engraved in intaglio, just like a seal-stone. This was fixed in an anvil, 
then blanks of gold or silver or other metal were cast, of the requ 
weight, usually round or lentoid in shape and convex on both sides. T 
were driven into the die by means of a punch and a hammer. This pu 
except in the earliest examples, had another device engraved upo1 
and thus were produced the obverse and reverse designs. The relief 
usually much higher than on modern coins, and consequently anc 
coins could not be piled, though in later times they became flatte 
surface. In early South Italian coins, the obverse design was often 
peated in hollow relief upon the reverse, the punch being in relief 
not in intaglio. No collar was used to prevent the blanks from spreas 
when struck ; hence the irregular shape often found in Greek coins. 
the height of the relief gave the utmost scope to the skill and taste of 
artist, and contributed to the extraordinary beauty of many Greek cc 
The earlier scholars gave much study to Greek and especially to 
man coins ; but in this case also the last half-century has seen great : 
gress, and much co-operation. The great collections have been scient 
ally catalogued. Above all, a minute study has been made of the coil 
of various cities, all the historical data have been brought into rela 
with the indications to be found upon coins, and the successive per 
of the history of the city have been traced in its coinage. This is r 
conspicuous in the case of outstanding events ; for instance, Syrai 
issued two magnificent series of dekadrachms to commemorate two g 
deliverances from its enemies—the Carthaginians in 480 B.c. and 
Athenians in 413 B.c., and the same city placed the Corinthian Peg 
on its coins when Timoleon from Corinth came to their aid ; or, ag 
the introduction of the Samian lion’s scalp on the coins of Rhegium 
Messene is probably to be explained by the arrival in these towns 
party of exiles from Samos in 493 B.c. And political conditions like 
Beeotian League or the Ionic revolt have left their traces on the coil 
of the cities concerned. Many other events, some of them recordec 
literary history, some otherwise unknown, are reflected in the histor 
coin-types. It is evident that coins have in this way contributed in 
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hest degree to the certification and supplementing of history, and 
we all to the exact dating of many events. The different monetary 
ndards used by different cities have been thoroughly studied, and most 
portant inferences drawn from them as to commercial relations, trade 
ites, and influences. Coins offer a dated compendium of the history of 
from the seventh century onwards. Many statues have been identified 
their help. From the time of Alexander, they also supply a vivid and 
hentic portrait gallery of Hellenistic rulers, which is continued in the 
traits of Emperors on the Roman imperial coinage. In addition to 
at may be learnt from their types and inscriptions, the evidence of 
ns is most useful when they are found, either individually or in hoards, 
excavations or elsewhere ; they offer the same indications for dating 
yase fragments, but under even more precise conditions. 


MINOR ANTIQUITIES 


rhe study of minor antiquities, such as bronzes, terra-cottas, and carv- 
sin bone and ivory, has also been systematised and become more exact 
ecent times. The larger bronzes follow much the same development 
style as sculpture generally ; but statuettes and decorative bronzes 
e been found in great numbers and classified according to their 
mnique, age and place of origin. This w4s especially the case in great 
avations like those of Olympia, Delphi, and the Acropolis of Athens ; 
ly carvings have been found at Ephesus and Sparta; terra-cotta 
uettes and other objects have been found in immense numbers upon 
ost all excavated sites and supplement or verify the knowledge we 
ive from other sources ; they range from Mycenzxan and geometric 
it through the classical age to Roman times. How much a study of 
s€ Minor antiquities can contribute to our knowledge may be realised 
Visit to the exhibition illustrating Greek and Roman life in the British 
seum in London or to similar exhibitions in American museums. 


INSCRIPTIONS 


scriptions, both Greek and Roman, were not ignored by the earlier 
lars, but the gigantic project of gathering together in a corpus the 
le body of inscription dates from the earlier part of the nineteenth 
. Systems of writing appear to have beenin useas early as 3500 B.C. 
Egyptian hieroglyphic and the Mesopotamian cuneiform (or wedge- 
ed) were, however, a mystery until comparatively modern times. It 
e of the greatest achievements of the early and middle part of the 
teenth century to have deciphered and interpreted them. The first 
was given by the Rosetta stone, found in 1798, and now in the British 
eum. It is bilingual—that is, it contains versions of the same docu- 
t in Egyptian hieroglyphic (the system of the priests), hieratic or 
Otic (the system of books or of the people) and Greek. This enabled 
pollion and other scholars to recover the Egyptian language and 
ethod of writing it. The Egyptian and Mesopotamian scripts were 
bination of ideographic symbols (each representing a certain idea) 
honetic (each representing a certain sound). Other systems, such as 
retan and the Hittite, existed in the second millennium B.c. The first 


529 


people to have invented and used a purely alphabetic system of writ 
were the Pheenicians, the earliest long Phoenician document being 

Moabite stone, dated about 850 B.c., though some fragmentary inset 
tions may be considerably earlier. The Greeks borrowed their alpha 
from the Pheenicians, with slight modifications, about the end of 

seventh century B.c., each Greek city adopting it in a different for 
and this local variation continued until about 400 B.c., after which ¢ 
the Ionic alphabet, which we use to this day in printing and writ 
Greek, was generally adopted. The Roman alphabet was borrowed, v 
some modifications, from that of Cumz and other Chalcidian colo: 
in Italy. 

Inscriptions served in ancient times as the chief means of public 
both for information and for record. There is hardly any aspect of relig: 
or of public or private life, that is not illuminated by the evidenc 
inscriptions. As to religious matters, we find records of the worship. 
recognition by the State of various gods; the foundation, endowm 
and administration of temples ; and innumerable dedications of stat 
and offerings of all sorts. Some are of great historical interest—for 
ample, the names of the cities which took part in the battle of Plat 
inscribed on the support of the tripod dedicated to Apollo on the o 
sion. This was set up at Delphi, and is now in the Hippodrome at C 
stantinople. Another instance is seen in the Roman arms dedicated 
Pyrrhus of Epirus to Zeus at Dodona after his Italian campaign. | 
merous temples and precincts had their own regulations, which were 
up in a conspicuous position. There were lists of priests and other offic 
and regulations for their appointment, duties and privileges, and for ri 
of all kinds, might be prescribed. 

A peculiarly interesting set of inscriptions records the cures made 
Asclepius at Epidaurus. There were also many private associations 
religious purposes, each of which had its own prescribed constitu 
and ritual observances. 

On the political side, there are innumerable documents contaii 
decrees and laws of the various States. An early example is a code of! 
found at Gortyna in Crete, with many details as to laws of inherita 
It was the regular practice at Athens and elsewhere to inscribe 
decrees of the Senate and people on marble, and to set them up in 
market or some other conspicuous place. Public accounts and invent 
of treasure were treated in the same way, as well as decrees and spe 
cations of public works of all sorts and building accounts. We have, 
instance, the accounts of the building and sculpture of the Parthe 
and the Erechtheum. It was a common practice in Greece and in Ror 
set up honorary inscriptions to men who had done good service to 
State ; and the office and privileges of proxenos (nearly equivalent 
modern consul) were frequently given to those who had made thems« 
useful to another city. Artists’ signatures have given much informs 
about the history of sculpture. The whole system of the trainin 
Athenian youths, which subsequently developed into the Universit 
Athens, is recorded in the so-called Ephebic inscriptions. In some ¢ 
we find a direct historical record, like that which Augustus had set t 
many cities, to record the chief events of his reign; this is comm 
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wn as the Monumentum Ancyranum, because the best known ex- 
yle of it was found at Angora (Ancyra). Inscriptions in many places 
> recorded the famous Edict of Diocletian, an attempt to fix the price 
ll commodities throughout the Empire ; this was in some cases in 
ek, in others in Latin. Tomb inscriptions are innumerable, many of 
n containing interesting epitaphs. 

fost of the above classification applies equally to Greek and to 
aan inscriptions. On the Roman side an immense amount of light 
brown on municipal organisation and institutions throughout the 
ire. 

lilestones make it possible to trace the construction, direction and 
-of the network of Roman roads. Military inscriptions are also very 
ierous. Many of them, as Dr. Haverfield says, “* are absolutely devoid 
triking features. But when these hundreds are considered together 
‘become important. If you tabulate some hundreds or thousands of 
iplaces, you can trace the whole policy of the Imperial Government 
1¢ matter of recruiting. You can ascertain the answers to numerous 
ortant questions—to what extent and till what date legionaries were 
din Italy, what contingents for various branches of the service were 
yn from the provinces, and which provinces provided most ; how far 
incials garrisoned their own countries, and which of them, like the 
ish recruits, were sent as a measure of precaution to serve elsewhere ; 
inally, at what epoch the Empire grew weak enough to require the 
tment of barbarians from beyond its frontiers.’ This is but one ex- 
le of the way in which a great co-operative effort can reach results 
+h no isolated study or chronicle of facts or theories could attain, 
how a few great leaders, followed by numerous assistants and dis- 
8, can give a new outlook and a new inspiration to whole spheres of 
ectual activity. 


THE GREEK HOUSE 


other aspect of Greek life upon which much light has been thrown 
ent excavations is the plan and character of the Greek house. The 
Cretan palaces, with their courts and complexes of chambers, work- 
s, and store-rooms, stand by themselves. But the less extensive and 
ler palaces of Tiryns and Mycenz show already, in their court and 
Opening out of it, the essential features of the houses and palaces 
ibed by Homer, and also of the Greek house of historic times. This 
Opment had been obscured by a mistaken notion that both of these 
y consisted of two courts, one for men and one for women. This 
nception was based partly on the false analogy of Pompeii, where the 
ourts (atrium and peristyle) follow a Roman type, partly on a mis- 
rstanding, or rather a misquotation, of Vitruvius. The excavations 
iene and at Delos have given us many examples of well-preserved 
houses, mostly of the fourth century B.c. or later (see Fig. 24). But 
most all conform to the type of an open court, usually surrounded 
eristyle in the larger examples ; out of this, usually at the north side 
to catch the sun and escape cold winds, opens a large chamber, 
with a pillared porch in front of it, used probably as a living-room 
so for entertainments, and several other rooms beside it or around 
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the court. There was often an upper story approached by a staircase, 
some cases this was assigned to the women, in others they had cert 
chambers reserved for them. But that they were regularly to be found 
the court is attested by literary evidence, though on special occasi 
they were probably confined to their own quarters. The decoration 
these houses, often in imitation of marble panelling, resembles wha 
found in the earlier style of marble painting at Pompeii. 

From all these sources it is possible to realise something of the life 
the ancient Greeks. In the best days of Athens the duties of a Citi 
took up most of his time—attending the public assembly, serving 
turn as a magistrate or juror, taking part in religious festivals, or be 
called out for military service. It followed that a man spent little of 


Vig. 24.—GREEK HOUSE AT PRIENE 


time in his house, which was mainly given over to the women, especi 
in the daytime ; but many houses had a dining-room in which gu 
could be entertained, and such dinners, followed by symposia, wel 
common feature of city life. Most men also passed a considerable por 
of their time exercising in the gymnasium. Country estates existed, 
these, as well as commercial pursuits, were mostly managed by 01 
seers or agents with the help of slave labour. Hunting, especially the f 
suit of the hare on foot and with hounds, was a favourite pastime. 


ATTIC TOMBS 


Another side of Greek life, which is little touched upon in literatur 
represented upon the reliefs set up over Attic tombs. These freque: 
represent family scenes, and give a moving record of domestic affect 
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sre is often either no reference to death, or only the most indirect 
sion. The survivors prefer to think of the deceased as they were when 
e, in their favourite pursuits or amusements. Groups of two or more 
res sometimes contain some allusion to a departure or a journey, in 
lemn hand-clasp and a gentle melancholy. These tomb-reliefs are not, 
rule, the work of great artists, but they are the product of a time when 
ek art was at its best, and they testify to the good taste and feeling 
he people as a whole. The greatest number of them was found in the 
amicus at Athens, just outside the sacred gate through which passed 
road to Eleusis. 


MYTHOLOGY 


nother study which, though it does not deal directly with visible and 
ible objects, is generally reckoned as a branch of archeology, is that 
thology. The evidence of vase-painting as to this subject has already 
1 noted ; reliefs also, especially votive reliefs, often give information 
erning local beliefs and rituals. The earlier mythologists were often 
ent to make fanciful explanations both of myths and of the ritual 
ciated with them, and often some theory, such as that of the solar 
n, was used almost as a universal key to their interpretation. But a 
matic and comparative method of study has led to more scientific 
its. The primitive rites practised everywhere by peasants, especially 
itical periods of the natural year, often bear a striking resemblance 
e tales that they tell, and also to the myths which we find in a more 
cial and poetical form in Greek mythology. Sir James Frazer’s 
len Bough is an example of the mass of material that may be used in 
investigations. 


NORTHERN AND WESTERN EUROPE 


far we have been mainly concerned with classical archeology, but 
which fall within the historical period in Greece and Rome and 
e Mediterranean region must still be counted as prehistoric in the 
and west of Europe. Much study has been given to these, but much 
emains obscure ; for instance it is still a matter of doubt, in the case 
beginning and end of the bronze age and the beginning of the iron 
ow far the advances made are contemporary in the Mediterranean 
and in central and north-western Europe. The interval between 
0 is not probably so great as is sometimes supposed. For objects 
er seem to have travelled along the great trade routes between the 
and the Aigezean in both directions. Baltic amber is often found 
south from Mycenzan times onward ; and Mycenzan patterns, or 
closely resembling them, are found as far away as Celtic Ireland. 
ost characteristic examples of the civilisation and handicrafts of 
regions are associated with the names of two places where they 
been found most abundantly : Hallstatt, in Austria, and La Téne, 
itzerland. The first, which belongs to the later part of the bronze 
s generally dated about 900-700 B.c. ; the latter, which belongs to 
arly iron age, about 400-300 B.C., and both show the influence of 
art of a contemporary or atahily earlier age. The metal objects of 
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these styles, and the pottery that accompanies them, have been p 
lished and recorded, and supply a foundation for the study of the hay 
crafts of Scandinavia and Celtic Britain as well as for central Europe 

This sketch gives an outline of the achievements of archeology. M 
branches of the subject have been passed over altogether, others | 
been but lightly touched upon, but enough has been said to show 
the discoveries of the past half-century have been of the most remark 
character, and exceed perhaps those of any other epoch in the histor 
the study. Nor do these discoveries seem likely to be at an end or eve 
have come to a pause. The last few years have seen the most sensati 
finds in Egypt and Mesopotamia, and the limits of our knowledge s 
to be pushed further and further back, to show even in the remotest ; 
the most surprising technical and artistic attainments.* 


MOST RECENT DISCOVERIES; EGYPT 


In the case of Egypt, the life of the people has been recorded and > 
trayed with vivid detail in the paintings which decorated the inside o} 
tombs. These, owing to the dryness of the climate, have been prese: 
uninjured except by the hand of man, and have been studied and co 
so that they are readily accessible to study. The same conditions | 
affected the preservation of many other objects, such as furniture 
small articles of all sorts in wood or other materials elsewhere perishs 
In earlier days it was mainly the pyramids and colossal temples w 
impressed the imagination ; but little was known about the admini 
tion or civilisation of the country beyond what could be learnt 1 
Herodotus and other classical writers. The great mass of documents 
has been discovered in recent years, both inscribed on stone, scrat 
upon potsherds (ostraka), or written on papyrus, has supplied det 
information as to history, administration, religion and social life. 
immense number of small objects, vases, beads, scarabs, ushabti 
tomb statuettes), have been studied and dated according to their t 
and materials, so that it is now possible to reconstruct in imaginé 
the characteristics of almost all periods, from the earliest to the 1 
dynasties. In addition to this, there have been made some special 
coveries of extraordinary richness. One, which aroused the widest inte 
was the tomb of King Tutankhamen, the son-in-law of the heretic Pha 
Akhenaton. As a rule tombs in Egypt, especially those of the kings, 
been rifled, many of them in ancient times, and only gleanings are let 
the modern excavator. Consequently the news that an unrifled tomb 
been found aroused the highest expectations, and these were fully just 
by the result. In the ante-room there was, closely piled together, a § 
mass of furniture, beds, chairs, chariots, and other objects, all of the: 
elaborate character and richly inlaid or plated with gold and ¢ 
materials ; the style however lacks the severity and simplicity of e¢ 
work, and shows the influence of the somewhat affected work made u 
Akhenaton. Within the tomb chamber itself was a richly orname 
shrine enclosing the actual sarcophagus, ornamented with winged fig 


1 See also the section on Egypt and Mesopotamia in the Article on The 
of Painting and Sculpture, p. 921. 
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yardian goddesses, and plated with gold. The whole contents of the 
» have now been transferred to the Cairo Museum, and probably 
titute the most remarkable set of objects ever found together. 

he work of the time of Akhenaton shows a strange but most inter- 
g phase in the history of Egyptian art. This king, about 1400 
substituted for the traditional worship of the Egyptian gods a kind 
ionotheism, and appears to have attempted something of the same 
with the traditions of Egyptian art. This may be seen chiefly in 
sculpture and painting found in his palace at Tell-el-Amarna. 
portraits of the king and his family vary considerably, from a 
ed and spiritual idealism to what is hardly short of caricature. 
king’s figure, for example, seems almost to be a pathological study 
1 abnormal development ; but his face as well as that of his queen, 


Fig. 25.—HEAD OF NEFERTYTI 


must have been closely related to him, has a subtle charm, in 
of the abnormal development of chin and neck (see Fig. 25). The 
ative paintings of the palace at Tell-el-Amarna are also strangely 
Egyptian work, especially in the naturalistic representations of 
and animals. These last show a remarkable resemblance to con- 
rary designs in the palace of Minos at Cnossus. There is, indeed, 
culty in the supposition that Akhenaton imported Cretan painters 
orate his palace. The resemblances are too many and too close to 
cidental, and the style may well have originated in Crete. But no 
explanation can account for the treatment of the human figure at 
l-Amarna. Nothing like it is known in Crete, nor is there any other 
art which may have influenced Akhenaton’s sculptors. The whole 
e of this strange artistic innovation, which began and ended with 
ign of Akhenaton, remains a problem for archzologists. 
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It is difficult to speak in any general terms of the life and civilisat 
which lasted through many thousands of years. Many changes no dor 
took place ; but the extraordinary conservatism of the Egyptians p 
served many customs almost unchanged from the earliest dynas 
down to the reign of the Ptolemies. Conditions must evidently h 
differed greatly in the different classes of the population, from the k 
and his officials and the priests at the one extreme to the serfs at 
other. Between the two were middle classes which varied considerably 
number and importance from time to time, according to the prospe: 
and external relations of the kingdom. But all alike were affected by 
stereotyped routine which was necessitated by the geographical cor 
tions. The very existence of Egypt depended on the dams and car 
which were necessary for the control of the Nile and its inundatio; 
hence the institution of forced labour (corvée) which continued u 
modern times. Work on the land was dependent on the same cau 
During the inundation, from July to October, nothing could be done 
yond the watching and repair of the dykes. Then, in November, came 
time for sowing of all sorts of crops, and the people moved back on to 
land ; and the harvest followed in April. From the representations 
tombs, we can realise how the officials and other rich men themsel 
supervised the work that went on in their estates, with the help 
numerous scribes and other attendants. They must also have had la 
staffs of handicraftsmen and artists in their employ. Most of the arts : 
handicrafts were hereditary, and this conduced greatly to the conser 
tism and traditional skill which characterise most Egyptian work. 

The houses of rich men and officials were on the most lavish scale, : 
included, in addition to living-rooms, courtyards, groves and garde 
and work-rooms and stores for all purposes. The houses of the mic 
and lower class were less magnificent, but similar in character, be 
usually built round a closed courtyard, with or without columns, Vv 
dwelling-rooms on the first floor, and flat roofs, with or without a canc¢ 
made accessible by a staircase. These can be seen not only in painti 
but in terra-cotta models, supplied sometimes in the tombs of pot 
people, to provide them with accommodation similar to what they wv 
used to in life. 

Though all classes in Egypt, from the king to the sects appear to h 
been bound by an inexorable routine, the impression conveyed by 
pictures is not a gloomy one, but rather of a cheerful and busy out 
door life, full of industry and enjoyment. Relaxation and entertainme 
of various kinds seem to have been common. In the houses of the w 
to-do, visitors were received and feasts or banquets were provided 
which the company sat on the ground on mats. There were decoratt 
of wreaths and flowers, and music and dancing followed. Such entert 
ments can only have been given by the richer classes ; but picnics | 
similar diversions were enjoyed by the common people, and festiv 
sacrifices, and other gatherings were widely attended; an exampl 
offered by the great festival at Canopus, which in later times degeneré 
into a wild sort of orgy. 

The climate of Egypt, which suited such open-air life, was also s 
able for very light garments. These varied from time to time accore 
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1e prevalent fashion. Men at all times often wore nothing but a kind 
yin-cloth or kilt, sometimes tightly folded or pleated. A vest might be 
sd, and a wide necklace was often worn. Women usually wore a single 
ght and narrow garment, falling nearly to the ankles. Nude figures 
etimes occur. But the drapery is often treated as if transparent, and 
artist shows a delight in the bodily forms which offers the greatest 
rast to the enveloping masses of clothing that conceal all but the 
is and arms of Mesopotamian statues. 


MESOPOTAMIA; UR 
he recent achievements in archeology in Mesopotamia resemble in 


Fig. 26.—THE GOLDEN HELMET OF MES-KALAM-DUG 


espect those in Egypt—they have carried back our knowledge many 
ands of years. The colossal winged bulls and extensive historical 
s of the Assyrian kings were among the most imposing acquisitions 

last century ; but they show for the most part a conventionalised 
in spite of their very. spirited rendering of animals wild and tame. 
rigin of this style may be now traced bagk to the early Sumerians, 
0 cities and dynasties of a most remote age. The work of this period 
een discovered in recent years by explorers of various nationalities. 

ost recent and in some ways the most astonishing finds are those 
. Woolley at Ur. The town, with its streets and houses, is preserved 
reat extent. The finest examples of handicraft come from the royal 
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tombs, and are dated about 3500 B.c. But they show the highest skil 
design and technique, both in metal, mostly gold and silver, and in in 
work in various materials. Figures and heads of animals are beautif 
modelled. An excellent example is a gold helmet (see Fig. 26), closely 
ting the head and richly decorated. For inlay work, the most comp 
is the so-called ‘‘ Standard of Ur.” This represents, in shell and |], 
lazuli, a series of scenes most delicately worked, representing the ¢c 
of a campaign on one side, and a scene of peace on the other. Of 
similar friezes show cattle, sheep and goats as well as warlike subje 
The men are usually represented, as they are in Sumerian sculpture, | 
in loose woolly garments hanging in tufts and completely enveloping 
concealing the figure, in contrast to the clinging or transparent dres 
Egypt. In the royal tombs, a confirmation of the early date is, in | 
Woolley’s opinion, to be found in the custom of human sacrifice, of wl] 
there is no trace in later Mesopotamia. In one of the royal tombs an am 
bodyguard and many slaves and attendants, male and female, seen 
have been butchered where they stood in the approach to the to 
Among other finds are harps decorated with animal and other desi 
a wreath or head-dress of gold on a princess, weapons, implements 
vases, many of them of gold or silver. The whole impression produ 
is of a degree of wealth and of artistic skill that must, even at this e 
age, have had many centuries of growth and development behind it. ’ 
most conspicuous building at Ur was the huge Ziggurat, a massive ¢ 
of brick about 150 by 200 feet, and 75 feet high. Its walls, sloping slig 
inward and divided by projecting buttresses, give a great feeling 
stability ; and they already show the principles of design found in | 
Mesopotamian work. It also has huge staircases leading up to the terra 
The temples and palaces are very complicated structures ; but house 
the middle class are also found. These are built round a courtyard ¢ 
to the sky, with a wooden balcony supported on columns of woot 
brick, and rooms opening out of it (see Fig. 27). The roofs were fla 
slightly sloped. On representations of towns there is often a tower at 
end ; a staircase led up to the living-rooms. The whole impression n 
by this early Sumerian civilisation is of magnificence in the case of 
rulers and great officials, and of comfort among the middle classes. 

The Sumerian people are represented in art as of a rather squat fig 
with round heads and strangely projecting triangular noses, in st 
contrast to the Semitic people who later became predominant in M 
potamia. They usually are clean-shaven both as to hair and as to be: 
but some early princes wear long hair and beard treated in the mai 
familiar in Assyrian statues, which evidently follow after a long inte 
the same fashion. Circumstances do not allow the same vivid picture 
their life as we find in Egypt. They seem mostly to have lived in ta 
with massive walls, for protection against enemies and floods. S 
dynasties are recorded astalready existing before the great flood, of w 
various traditions are preserved. Probably the common people, espec 
if occupied as herdsmen or agriculturalists, lived in temporary shelte! 
the plain. 
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PROSPECTS OF ARCHHOLOGY 


Exploration and excavation still continue, and there still appears tc 
an ample scope for their activities. The most promising sites in Gr 
itself have been dug ; but there is still the project of the excavation of 
central part of Athens, at present occupied by part of the modern to 
Crete appears inexhaustible ; and many of the great and once flourisk 
cities of Asia Minor still await their turn. 

The excavation of Pompeii continues, and that of Herculaneum 
been resumed ; in Rome itself, and in its port town of Ostia, new 
important excavations are in progress. 

Field work is still being carried out at many places in Great Brit 
mainly on Roman sites. A new auxiliary is now at the disposal of 
archeologist. Photographs taken from the air have given accurate sun 
of many regions hitherto inaccessible, and have revealed the sites 
even the plans of unknown towns. In many parts of England such ph 
graphs have shown roads and earthworks which are invisible to those? 
walk over the site. In this, as in many other ways, archeology may cl 
to be among the most progressive of studies. 
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RECENT AND CONTEMPORARY 
PHILOSOPHY 


By 
A. WOLF 


SYNOPSIS 


differentiation of philosophy and science — The main depart- 
ts of philosophy : ontology, epistemology, and axiology — The 
f types of philosophy, and how to distinguish them. 


logical Problems and Solutions : fluxionism and substantialism ; 
tantival monism, dualism, and pluralism ; uniform and multi- 
1 pluralism ; attributive monism, dualism, and pluralism ; absolute 
lism, spiritual pluralism, materialism, energism, and neutral 
ism; tychism, necessitarianism, mechanism, vitalism, and 
rgent evolution; theism, deism, pantheism, and agnosticism ; 
talism and supernaturalism. 


temological Problems and Solutions: gnosticism, scepticism, 
nism, and pragmatism ; transcendentalism, idealism, theory of 

entative ideas, and realism ; empiricism, positivism, rationalism, 
tionism, and mysticism. 


logical Problems and Solutions : the nature and number of the 
te values ; their objective or subjective character. 


general character of recent and contemporary philosophy, and 
lassification of representative philosophers. 


tialism, energism, and positivism in Germany — Absolute 
ism in England, France, Italy, and the United States — Spiritual 
ism in England and Russia — Neo-Transcendentalism (or neo- 
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RECENT AND CONTEMPORARY 
PHILOSOPHY 


I. THE DIFFERENTIATION OF PHILOSOPHY 


The original union of philosophy and science inevitably bec. 
loosened, in the course of the centuries, by the sheer accumulatioz 
knowledge. Imperceptibly a division of labour came increasingly 
operation. Not only was philosophy differentiated from science, 
science became differentiated into many sciences, and philosophy diffe: 
tiated into a number of philosophical studies. Nevertheless, until 
nineteenth century some sort of pretence was kept up that Knowledge 
one whole, and that the sciences were just specialised branches of pl 
sophy. In the course of the nineteenth century however, not only was 
pretence dropped, but there emerged something like a definite ¢ 
pathy between science and philosophy. This was largely due to som 
the German idealists, whose extravagant incursions into the domai 
science aroused the general resentment of men of science. Even in $ 
land, where everybody is reputed to be a philosopher, a scientist 
Lord Kelvin did not veil his contempt for a philosopher like Edy 
Caird, when both were teaching in Glasgow. This kind of host 
gradually disappeared. Quite a number of scientists have actually tu 
philosophers. And at the present time the incursions of men of sci 
into the domain of philosophy threaten to become about as embai 
sing as were the incursions of philosophers into the domain of sci 
about a hundred years ago. At the moment, however, we are only | 
cerned with the differentiation of philosophy into a number of sep 
departments or branches. Something must be said about these in ord 
make the study of recent and contemporary philosophy generally i 
ligible. 

Philosophy has three main departments, namely, (1) Ontology, ot 
study of the ultimate nature of being or reality, (2) Epistemology 
theory of knowledge, or the study of the ultimate problems relating te 
nature, validity, and limitations of human knowledge, and (3) Axiolog 
the study of the ultimate nature, reality and significance of values (g 
ness and beauty). Sometimes Ontology (1) and Epistemology (2) 
grouped together as Metaphysics ; but sometimes the term Metaphi 
is used less correctly as synonymous with Ontology only, or with I 
temology only. The two sub-departments of Axiology (3) are Ethi 
Moral Philosophy, the study of the ultimate ideals and norms of cone 
and Asthetics or the Philosophy of Beauty, the study of the ulti 
ideals and norms of art. There are also other departments of philoso 
Of these, however, Logic as the study of the general conditions of ' 
reasoning is really a preliminary to all other studies, including philoso 
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chology, the study of mental life, has recently established itself as an 
pendent science. Lastly, such studies as those designated the Philo- 
y of Law, the Philosophy of the State, etc., are rather specialised 
ies arising out of certain ultimate problems of Law, Politics, etc., and 
nately connected with these special departments of research. The 
tments of philosophy which are of most general interest are On- 
ry, Epistemology, and Axiology. And of these the first is of central 
est, the other two are mainly of interest in so far as they help to 
w light upon the first. In the following account attention will be paid 
iy to the ontological character of the philosophies dealt with, but the 
r aspects will also receive some consideration. Some philosophers, in- 
, have confined their attention to the problems of epistemology. Of 
2 only very few can be dealt with. And nothing at all can be said here 
it the numerous thinkers who are dealing with specialised philosophi- 
soblems. Important as their work is, it cannot be presented in a 
ner sufficiently intelligible and interesting to the general reader. Nor 
possible to include in this survey all the particular varieties of 
-is essentially the same world-view. Hence the inevitable omission of 
mber of well-known, and deservedly well-known, names in con- 
rary philosophy. However, this account actually deals with some 
representative philosophers, and future historians of philosophy 
probably consider this a generous allowance for the period under 
Ww. 


II. TYPES OF PHILOSOPHY 


ere are many different types of philosophy, and the tendency to 
to all of them by means of a few names is rather misleading. No 
t there are some advantages in limiting the number of main distinc- 
between philosophical systems. But it is important to have some 
ciation not only of the principal cleavages between the various 
sophies, but also of the specific differences between philosophies 

the same group. Perhaps the simplest way to make all the more 
rtant distinctions sufficiently clear is to indicate briefly the chief 
ems which philosophers have to face, and also the different ways in 
each of these problems has been answered in recent and contem- 
philosophy. 


(a) Ontological Problems .and Solutions 


Perhaps the first philosophical question raised in the history of 
tn thought was this : Is there anything permanent at the basis of * 
hanging phenomena of nature? Many philosophers of all times 
ted the question in the affirmative, maintaining that there is some 
f “ substance ” underlying the flux of events ; others declined to 
any reality other than the flux of events as such. At the present 
largely under the influence of recent physical theory, a philosophy 
ts is perhaps accepted more widely than is a philosophy of sub- 
. The difference between the two views may be expressed by 
of the terms ontological fluxionism and ontological substantialism. 
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(2) The second question may be stated thus : Is there only one ulti 
reality, or are there two or more ultimate realities ? The possible ansy 
to this are obvious. Some hold that there is only one ultimate reali 
some believe in two ultimate realities ; others admit a multiplicity 
ultimate realities. These different views are known as substantival mon 
substantival dualism, and substantival pluralism respectively. Of the th 
the first and last are the most widespread. 

(3) The third problem is this : Is ultimate reality all of one kind on 
For those who accept substantival monism the answer is obviously in 
affirmative. But for those who maintain a substantival pluralism 
answer may or may not be in the affirmative. Some, for instance, bel 
in a plurality of spirits which are all essentially the same in kind, 
deny the reality of anything else. Others believe in a plurality of at 
which are all essentially similar, and deny the ultimate reality of anytk 
else. Either of these views may be described as uniform pluralism. Oth 
again, believe in a plurality of different kinds of ultimate realities (boc 
souls, etc.). This view may be described as multiform pluralism. Subst 
tival monism, of course, is necessarily uniform. 

(4) The fourth question is : How many fundamental (or irreduci 
attributes does ultimate reality (or do the ultimate realities) possess ? ” 
answer obviously may be, ‘‘ One,” or “‘ More than one.” The for. 
view may be called attributive monism, the latter attributive pluralism 
the number of irreducible attributes is held to be two, then we may 
the special name attributive dualism. Each of these distinctions natut 
leads to other distinctions according to the irreducible attribute or 
tributes ascribed to ultimate reality. If it is held that the sole attribut 
of the nature of mind or consciousness, the view is called idealisn 
mentalism or spiritualism ; if the sole attribute is identified more esp 
ally with thought, we get panlogism ; if it is identified with will, we 
voluntarism. Idealists who accept substantival monism are called ads¢ 
idealists ; those who accept substantival pluralism are usually know. 
spiritual pluralists or monadists. The view which identifies the sole a 
bute with matter is called materialism ; the view which identifies it 1 
energy is called energism; the view which identifies it with sometl 
different from mentality or materiality, though underlying both thes 
called neutralism or neutral monism. 

(5) The next ontological problem is : How are the various parts, t 
or modes of reality interrelated ? One extreme view is that there art 
real connections between things or events, that everything is a matte 
chance. This view is known as tychism. Opposed to it is the view, kn 
as necessitarianism, according to which law and order prevail throug] 

* the universe, so that nothing really happens by mere chance. A spt 
form of this view, and frequently but wrongly confused with it, is 
view that everything happens in a way causally determined accordin 
the laws of matter and motion. This view is variously describe 
mechanism, determinism, and the mechanistic theory. Midway between 
two extremes of mechanism and tychism (yet presumably without fl 
ing the various known and unknown types of orderliness maintaine 
necessitarianism) there are various views which aim at vindicating $ 
measure of spontaneity, novelty or originality for natural events, 
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dom for man. These views are known variously as vitalism, creative 
ution, emergent evolution, and, more rarely, libertarianism. Teleology 
e view which more especially seeks to vindicate the reality of purposes 
urposiveness in natural events, as against the mechanistic view that 
s causally pre-determined, or against certain idealistic views which 
rd ultimate reality as a “‘ block-universe ”? which is eternal and im- 
able. 

) Another ontological question amounts to this : Is there any being, 
nything, that may be called divine ? One answer is to the effect that 
lo not know. This view is known as agnosticism. The view which an- 
s the question definitely in the negative is called atheism, a term 
er liberally applied according to taste, or want of taste. Of the af- 
ative answers to the question the most familiar are those known as 
m, deism, and pantheism, respectively. Theism is the belief in a per- 
1 God, who is the creator of nature and man, distinct from both, yet 
nately connected with both. Deism and pantheism strive to avoid the 
ropomorphic tendencies of theism, and insist that God is supra- 
onal. Pantheism identifies God with the Universe, and thereby 
eves a Scientific economy. 

) Lastly, there is this problem (more especially for those who recog- 
the reality of a divine being) : Is the world of reality one intercon- 
ed and orderly cosmic system, or is there a supernatural world, over 
above nature, and capable of interfering with the order of nature ? 
; problem will probably be dismissed by agnostics and atheists as 
ningless, inasmuch as they do not admit any other reality than nature. 
il also be dismissed by certain idealists on the ground that there is no 
thing as physical nature, and by certain other idealists who are de- 
ly atheistic. Theism and deism, however, would both admit super- 
alism, though deism would reject miraculous interferences with the 
order of things. Pantheism definitely identifies nature or the 
rse with God, and so rejects the supernatural. And some forms of 
m, while admitting the existence. of deity in the universe, identify 
with part of the universe, and reject the supernatural. Such a re- 
n of a supernatural world, on the ground that the whole of reality is 
rderly interconnected system, is known as naturalism. This term 
d not be confused, as it commonly is confused, with materialism. 
turalism leaves room for the mental, the spiritual, and the divine, 
eas materialism (in the strict sense of the term) does not. 


(b) Epistemological Problems and Solutions 


The first question relating to so-called human knowledge is : Do | 
ve any real knowledge at all ? Scepticism is the view which throws 
on the possibility of real knowledge. (Epistemological scepticism 
be distinguished from the limited scepticism and agnosticism which 
doubt or deny the possibility of knowledge of ultimate reality, or 
d.) Fictionism mainly differs from scepticism in maintaining that 
itations of human knowledge are not peculiar to man, but char- 
se also the knowledge of superhuman minds, if there are such. 
atism likewise is not essentially different from scepticism. What it 


545 


says in effect is that the proper distinction is between fruitful beliefs ; 
misleading beliefs, rather than between true and false beliefs, but frui 
beliefs may be called true, and misleading beliefs may be describec 
false. Fictionism, as compared with pragmatism, admits rather m 
candidly that even avowedly false views may have practical importai 
and that it is just this practical importance that really matters. The v 
that knowledge is possible may be described as gnosticism. This te 
however, is rarely used in philosophy. For gnosticism also has sey 
varieties according to the different answers given to the next quest: 
and so the names usually employed are the specific names of these variet 

(2) The second question, which of course does not concern the sey 
forms of scepticism, is this : How are the cognitive experiences, by wl 
we know objects, related to these objects, or vice versa how are the obj 
known related to the cognitions ? Transcendentalism maintains that s¢ 
unknown materials are given to us but that the mind in the very ac 
apprehending them gives them certain forms, such as order in time 
space, causal connections, etc. (This view is also known as “ criticism ° 
“ critical idealism ”). According to ontological idealism all objects 
mental in character, and their very existence is dependent upon s 
apprehending mind or knowing subject, though this need not be 
finite mind of man, but the Absolute, or ‘‘ consciousness in gener 
According to the theory of representative ideas there are two kinds of 
jects, namely, psychical objects (or ideas), which depend on the mind 
are directly revealed to it, and physical objects, which are independen 
mind and are revealed to it only indirectly, or inferentially, thro 
mediating experiences. Lastly, according to realism, objects exist q 
independently of their being cognised, and are apprehended directly 
the mind, and as they are, more or less. Of these views, realism prob: 
commands the largest following. There are, however, so many vari 
of realism that it is impossible to deal with them here. 

(3) A third epistemological problem concerns the avenues of kn 
ledge. There are at least three such avenues commonly recognised, n 
or less. But there are great differences of emphasis ; some thinkers 
phasise one of these avenues, others another. Empiricism stresses se 
experience as the chief source of real knowledge. Positivism treats 
perience as the only source of knowledge, and is consequently oppose 
all metaphysical speculation. Rationalism emphasises the supreme 
portance of reason and of reasoning from, and according to, ger 
principles. Intuitionism attaches the greatest value to intuition, whic 
regarded as a more primitive form of apprehension, prompted largel 
feelings and instincts, and not yet so intellectual and abstract as thot 
and perception are. In recent philosophy intuitionism has come 
great prominence. Lastly, mysticism upholds the possibility of an i 
scribable spiritual vision of deity or of ultimate reality. It should be n 
that the supporters of one of the latter views often allow relative vali 
to other powers of apprehension than the one to which they chiefly 
their faith. This is usually done by the recognition of different grad 
knowledge. In this way, a mystic may allow some value to intuition, rea 
and even sense-perception ; an intuitionist, to reason and sense-pef 
tion, and so on. 
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(c) Axiological Problems and Solutions 


Vhen we are interested in anything we attribute value (or worth) to it. 
ngs are valued very differently, of course. Many things, perhaps most 
gs, are valued only as a means to an end. But there are some things 
-are valued for their own sake. These may be called ultimate values ; 
in philosophy we are mainly concerned with such ultimate values. 

-) The first axiological problem is: How many and what ultimate 
ies are there ? The usual answer is that there are three such ultimate 
es, namely, Beauty, Goodness, and Truth. To these three a fourth is 
etimes added, namely, Worshipfulness, or religious value. But most 
kers are probably of opinion that religion is:concerned with the con- 
ation of the first three ultimate values mentioned above, rather than 
1 the apprehension of any additional value. There are also other views 
ch need not be discussed here. 

)) The second, and most important, axiological question (and the 
‘other question that can be referred to here) is this : How are the 
nate values related to reality ? Do they belong to things in the same 
| of objective way as the primary qualities do, or are they as subjective 
secondary qualities were usually considered to be ? Some who regard 
ndary qualities (colour, scent, taste, etc.) as subjective tend to think 
values (or tertiary qualities, as they are often called) are also sub- 
ve. According to this view, then, values are merely psychological 
acters which are attributed to things in virtue of somebody’s interest 
hem, but have no reality apart from such interest or appreciation. 
le hold that values are, at all events, independent of finite, individual 
2s. Others, admitting the objective reality of secondary qualities, have 
ifficulty in admitting also the objective reality of values. Still others, 
ed, regard values as of the very essence of reality, and speak confi- 
y of a kind of mystic experience (intuition or vision) in which reality 
value are apprehended as one. Lastly, there are various differences of 
ion as to which of the above-mentioned ultimate values are objective. 
e have no difficulty in regarding beauty as an objective quality of a 
tiful landscape, or in regarding goodness as an objective quality of a 
action or a good character, but cannot attribute truth to anything 
ropositions. Others find it easier to accept the objectivity of Truth 
of Beauty or of Goodness. And so on. In the main, however, it may 
id that the present tendency is to treat ultimate values as objective 
r than as subjective, although there are different views as to the 
ise sense in which their objectivity should be interpreted. 


(d) The Characterisation of Types of Philosophy 


is brief review of philosophical problems and their solutions may 
¢ to show that no philosophy can be adequately described by means 
y single “‘ ism,” like “‘ monism,” “‘ idealism,”’ “‘ realism,” etc. A 
iderable number of “‘ isms ”? would be required in order to charac- 
correctly any one system of philosophy. And an exhaustive classifi- 
of the possible combinations of the various “‘ isms ”? would be a 
complex affair. Any such attempt, moreover, would be hampered 
by the fact that the antitheses between different views have lost a 
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good deal of their sharpness, in recent years, owing to an increas 
mutual understanding and a consequent “‘ meeting of extremes,” wi 
makes it necessary to take into account differences of shade and of : 
phasis as well as the more palpable differences. Then, too, there is, in 
last resort, something individual and personal about each philosophy, 
this complicates still further any attempt at an accurate classificat 
Yet, for the purpose of an easy survey, any grouping is better than nx 
and there are certain advantages in a simple grouping, provided it is 
misunderstood. We propose, therefore, to arrange the selected re 
sentatives of recent and contemporary philosophy in a few rather k 
groups, trusting that the foregoing summary review of the main pi 
lems of philosophy and their solutions will enable the reader to put « 
philosopher in his proper place in the general philosophic scheme, if h 
desire. 


III. GENERAL CHARACTER OF RECENT AND CONTEMPORAI 
PHILOSOPHY 


(a) The period with which we are concerned is a period of about h; 
century, beginning approximately at the point where the “‘ Retrospe 
(see the first Article in this volume) ends, and terminating early in 1 
The middle decades of the nineteenth century showed a marked © 
dency towards materialism and empiricism. This tendency gave rise 
the one hand, to a certain amount of philosophy which was more or 
materialistic, or energistic, or at least positivist ; but, on the other h 
it also stimulated, by way of reaction, a strong interest in idealistic pk 
sophy. Idealistic philosophy had had a golden age during the fifty yeas 
so following the publication of Kant’s Critique of Pure Reason (1781), 
its traditions had been kept alive by at least a few distinguished phil 
phers. It was therefore comparatively easy to take up, and to develop, 
idealistic philosophy in its various forms. The greatest service in 
connection was rendered probably by T. H. Green, who developed 
views, just as Kant had developed his, largely in opposition to the em; 
cism and scepticism of Hume. Of the several forms of idealism which] 
been taught during the period under review two at least may be rea 
distinguished, namely, absolute idealism (which tends to be pantheis 
and monadism or spiritual pluralism (which is usually, though not alw 
theistic). | 

In Germany, the revived interest in idealism produced a philoso 
movement the aim of which was to begin all over again the work of t 
scendental criticism initiated by Kant. This movement began with 
slogan, ‘* Back to Kant,”’ but eventually, although it tried to be event 
radical than Kant, it ended by being far more speculative, and perl 
less critical, than he had been. Of this movement, which may be ¢ 
Neo-Transcendentalism, or critical idealism, there are at least t 
branches, namely, one led by H. Cohen, another by W. Windelband, 
a third by E. Husserl. The first two of these-are commonly know 
Neo-Kantianism, the third as Phenomenology. 

Idealism has taken firm root not only in England and Germany 
also in France, Italy, and the United States of America. 
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Y dl 
1 es 4 
L Fa npebhiey reaction against materialism assumed yet another form 
. that of idealism, though intimately connected with it historically. 
Bergson, namely, has expounded a philosophy according to which 
nate reality is Life (rather than the ‘‘ matter ” of materialists or the 
ought ’’ or “* consciousness ” of idealists). For want of a better word 
philosophy may be named “ biotism.’”? The concept of evolution 
rally has an important place in biotism. In Germany and elsewhere a 
ewhat similar reaction to materialism has shown itself in the much 
= restricted view known as “ vitalism,”’ the view namely that living 
nisms cannot be explained without assuming a principle of life (or 
principle) as dominating the physical organism. Various theories of 
vledge have also been influenced by “‘ biotism.”? This applies notably 
ertain epistemological theories already mentioned, namely, prag- 
sm, instrumentalism, and fictionism, all which treat beliefs as instru- 
ts of life, and to be valued accordingly. 
hile idealism may be said to have succeeded very well in its opposition 
aterialism, and as a reaction against this, it has also managed to pro- 
a reaction against itself. Some thinkers, while agreeing that it is im- 
ible to derive mind from matter, find it equally difficult to derive 
er from mind, or to regard matter as in some sense an external 
arance of mind. In recent years this reaction against idealism has 
based mainly on epistemological considerations. The anti-idealistic 
‘is known as realism, of which there are various kinds. But they are 
t of them agreed in maintaining the reality of something besides 
1 (or consciousness) and independently of it. Some realists have 
loped a more or less complete system of philosophy, while others 
so far confined their attention to the epistemological problems. For 
ost part realists are also naturalistic, and some of them find room 
eity within the universe. 
e of the most characteristic features of recent philosophy is due to 
uence of the new physics. The tendency of recent physicists to 
d matter as composed, in the last resort, of electric charges or waves 
duced some philosophers, especially the realists, to conceive reality 
ional rather than as substantival, that is to say, as consisting of a 
of events rather than of permanent substances. This view, which 
eady been described as fluxionism, has probably had a good deal to 
ith the abandonment of naturalism on the part of many contemporary 
tists, and their almost embarrassing anxiety to subscribe to idealism. 
appear to be acquainted only with the following short catechism : 


Q.—What is mind ? A.—No matter. 
Q.—What is matter ? A.—Never mind. 


ties in the conception of matter, however, are a poor reason for 
ing it with mind. Some try to get over the difficulty by positing 
third kind of entity which is neither mind nor matter but from 
both have emerged. This ‘‘ neutral stuff”? is sometimes called 
d-stuff,”’ apparently because it is neither “ mind” nor “ stuff,” 
h it gives rise to both. 

Other characteristic feature of recent philosophy is the emphasis 
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placed upon emergent evolution. This is especially true of biotism, 
which life and its creative evolution are almost everything. But it is a 
true of realism. This is due partly to the tendency of realism to b 
itself as far as possible on the broad results of science, biological as wel 
physical ; and evolution is, of course, one of the basic theories of mod 
biology. And partly this is due to the tendency of realism towards na 
ralism, and the help which the concept of emergent evolution affords 
the attempt to include all realities in the one universe. 

(6) In accordance with the foregoing sketch of the main tendencies 
recent and contemporary philosophy we propose to arrange the follow 
accounts of some forty representative philosophers of the period un 
the following headings :—(1) materialism, energism, and positivis 
(2) absolute idealism ; (3) monadism or spiritual pluralism ; (4) n 
transcendentalism (or neo-Kantianism and phenomenology) ; (5) bioti 
vitalism, pragmatism, instrumentalism, and fictionism; (6) reali: 
emergent evolution, and fluxionism. The general significance of th 
terms has already been explained in the preceding pages. 

The selection of representative philosophers is always a difficult mat 
for a contemporary, especially when there is an embarras de riches 
Many fishes as good have been left in the sea. Moreover, the differ 
countries have been treated very unevenly, and their philosophical me 
must not be judged by the number of their representatives included 
the following sketches. The selection of representative philosophers | 
been determined mainly by the desire to have every important philo 
phical tendency adequately represented, and to have them represented 
far as possible, by philosophers in whom English and American reader 
general education are likely to be most interested. To these considerati 
must probably be added another factor, namely, the writer’s convenie: 
and limitations. 


IV. MATERIALISM, ENERGISM AND POSITIVISM IN GERMA 


E. H. Haeckel (1834-1919) was probably the most influential advoc 
of Darwinism. In his hands Evolutionism became a whole system 
philosophy instead of a purely biological theory. Of the biological id 
associated with his name the most familiar (though he did not origi 
them entirely) are those of phylogeny and recapitulation. Phylogeny is 
study of the evolution of the various species of plants and animals. Itle 
to the construction of genealogical trees, the lower parts of which rep 
sent the ancestral types, while the branches represent various desc 
dants, and the twigs represent the latest offspring. In his Descent of 
Darwin had already sketched one such tree. Haeckel and his follow 
attempted many such genealogical trees. The principle followed | 
briefly this. First of all it was determined by comparison what animals! 
a similar form or plan. For example, the amceba and infusorians are al 
in being unicellular. Next, we note which of them is the less differ 
tiated. This is regarded as the ancestor, or as the type nearest to. 
ancestral form of that group. Thus, for instance, the amoeba has 
definite organs, whereas the infusorians have certain specialised str 
tures. The amceba was, accordingly, regarded as the ancestor, and 
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isorians as a branch. The other theory, namely, the Recapitulation 
sory, states that during its development, from the egg to its final 
n, every animal repeats the stages in the evolution of its species 
n its unicellular ancestor. The pace of embryonic development is, 
course, enormously faster than that of the racial evolution. In the 
rse of a few days, or even a few hours, an embryo may pass through 
umber of stages which may have taken millions of years in the racial 
ution. | 

cecording to Haeckel the simplest conceivable animals, the so-called 
eras, crystallised from lifeless matter. And he conceived of the whole 
nic process as a continuous evolution, from the simplest atoms to the 
est forms of being, in accordance with strictly deterministic laws. 
re is no fundamental difference between living and lifeless bodies, 
ifeless crystals have definite structures whereas some living organisms 
>none. Moreover the elements found in organic matter are also found 
organic matter, and it is possible to produce some organic compounds 
icially. All things, then, are composed of the same kinds of elements, 
are dominated by the same forces of attraction and repulsion be- 
sn their atoms. Even the so-called soul is only a number of extremely 
plex reactions of the central nervous system. The simplest living 
gs arose by spontaneous generation, and from these all higher forms 
fe have evolved under Natural Selection. A molecule more or less of 
on or phosphorus or sulphur may have been the sole difference be- 
sn the primitive forms of life which formed the several ancestors of 
he many forms which have evolved from them. Haeckel stressed the 
istic character of his world-view, inasmuch as he held that matter 
posed of atoms) is the only ultimate reality, and that all things, living 
ell as lifeless, conscious as well as unconscious, have evolved from it 
rding to iron laws. His monism, in fact, looks very like materialism. 
that is not altogether true. For he endowed even his atoms with 
, so that matter, as Haeckel conceived it, was not the lifeless matter 
oroughgoing materialists. Haeckel was a hylozoist rather than a 
rialist. And Haeckel’s philosophy, if it was monistic as regards the 
timate substance which he recognised, was also dualistic in regard 
e two attributes (materiality and mentality) with which he credited 
rce was regarded by Haeckel as an aspect of matter. 


urliche Schopfungsgeschichte, 1868 (Eng. Tr. The History of Creation, 
ndon, 1883) ; 

ropogemie, 1874 (Eng. Tr. The Evolution of Man, London, 1879) ; 
eltratsel, 1899 (Eng. Tr. The Riddle of the Universe, London, 1902).] 


. Ostwald (b. 1853) has formulated a philosophy of ‘‘ energetics,”’ 
ding to which ultimate reality is energy. Energy is capacity for work, 
t results from work, or what is converted into work. All the pro- 
es of matter can be expressed as various forms of energy. Its mass 
€ expressed in terms of work and velocity. Its volume can be ex- 
ed in terms of compressibility. Its shape can be expressed in terms 
sticity. And matter is just the synthesis of such energies. Heat, light, 
» Magnetism and electricity are all of them kinds of energy. All 
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chemical properties are forms of energy which operate in the tra 
formation of substances. Bodies are comparatively stable collocations 
various energies in approximate equilibrium. Living organisms are § 
tionary bodies having free chemical energy to render metabolism, nu 
tion, and reproduction possible. ‘“‘ The entire mechanism of life can 
compared to a water-wheel. The free energy corresponds to the wat 
which must flow in one direction through the wheel in order to proy 
it with the necessary amount of work. The chemical elements of 
organisms correspond to the wheel, which constantly turns in a circle 
it transfers the energy of the falling water to the individual parts of 
machine.’ Consciousness likewise is some kind of energy. Ostw 
speaks of soul-energy as well as nerve-energy. “‘ We know that met 
work is connected with an expenditure of energy and exhaustion, j 
as physical work is.”” Ostwald repudiates the charge of materiali 
seeing that he rejects the ultimate reality of matter altogether. He 
also protested against the common assumption that he meant to red 
life and consciousness to merely physical energy. His view is rat 
that while so-called physical energy must be regarded as the basis of 
things, including life and consciousness, yet some sort of auxili 
concepts are required to account for the appearance of life and ofc 
sciousness. What he has in mind is the kind of concepts after wh 
vitalism and emergent evolution are feeling their way, though he d 
not accept vitalism as such. With regard to his reduction of matter 
energy, Ostwald claims in his favour the whole tendency of rec 
physics to reduce atoms to electric charges. 


[Die Uberwindung des wissenschaftlichen Materialismus, 1895 ; 
Naturphilosophie, 1902 (Eng. Tr. Natural Philosophy, London, 191 
Die Philosophie der Werte, 1913.] 


E. Mach (1838-1916) maintained that the physical and mental scier 
should apply the same scientific methods, inasmuch as the subject-ma 
with which they are concerned is reducible to common terms. Follow 
out the line of argument used by Hume, Mach argued that physical ; 
psychical phenomena can be resolved into common elements. For, 
identifying physical objects with their sensible appearances, M 
thought that he abolished the alleged intrinsic differences betw 
physical and psychical phenomena. The only difference between th 
according to Mach, consists in their external relationship to other phe 
mena. The phenomenon of colour, for instance, is physical in relatio: 
its luminous source ; it is psychical in relation to the experience of sent 
it ; but in itself it is neither physical nor psychical. The relationshij 
question is what is commonly known as dependence, and is determi 
usually either by the method of difference or by the method of conce 
tant variations, the successful application of which establishes a ft 
tional relationship between various contents of experience. The main 
of science is to discover such functional relations between phenom 
Such discoveries, when crystallised in ideas and theories, serve an ecc 
mic purpose, inasmuch as they summarise past experiences and anticij 
future experiences. That, in fact, is the motive which prompts our se: 
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such ideas and theories. It is the felt need of finding our way in nature 
- necessitates the discovery of such concise directions for the conduct 
ife. The tendency of science to replace qualitative by quantitative 
yunts of phenomena is due to the greater simplicity and comprehen- 
ness (that is, economy) of quantitative summaries. Ultimate reality, 
wding to Mach, is almost what is now commonly called ‘‘ neutral 
tf,’ and Mach’s philosophy was substantially monistic. But he was 
licit in his rejection of materialism. Bodies were for him only thought- 
ibols of complex experiences. And the extensive use of ‘‘ mechanistic ”’ 
jes of explanation he regarded as due to our greater familiarity with 
n, and to the tendency to employ analogies in order to simplify ex- 
wation. Even what is explained mechanistically must, therefore, not 
egarded as though it were merely mechanical or material. His con- 
tion of the rdle of science, and of knowledge generally, was influenced 
the theory of evolution and its emphasis on the need of a growing 
ptation of life to environment in order to ensure survival. 


2 Mechamk in threr Entwicklung, 1883 (Eng. Tr. The Science of 
fechanics, London and New York, 1893) ; 

wage zur Analyse der Empfindungen, 1886 (Eng. Tr. The Analysis of 
ensations, London and New York, 1906) ; 

enntnis und Irrtum, 1905.] 


V. ABSOLUTE IDEALISM IN ENGLAND, 
FRANCE, ITALY, AND THE UNITED STATES 


. H. Green (1836-1882) was the leader of the English idealist reaction 
st empiricism and evolutionism. Negatively his philosophy was 
pted by his aversion for what used to be regarded as typically British 
osophy. Positively it was influenced by German idealism, and is con- 
ently described sometimes as Neo-Kantianism or Neo-Hegelianism. 
hostility to empiricism (as taught by Hume and his followers) and to 
utionism (as taught by H. Spencer and others) was inspired, in the 
instance, by moral considerations. He felt that when man is con- 
d to be a “ being who is simply the result of natural forces,” his 
acter is misunderstood and his life is degraded. Such a conception, 
rding to Green, utterly fails to account for man’s sense of moral 
tion, involves a denial of human personality and of the very pos- 
ity of all the higher intellectual and moral activities of man. Green 
rdingly set out to show the true nature of man, his real potentialities, 
his relation to merely natural phenomena. | 

order to understand the real nature of man it is necessary first of all 
derstand the nature of our consciousness, the reality of which is all 
we are sure of, to begin with. Now human consciousness, according 
reen, is essentially self-consciousness. In the case of man even the 
lest process of sense-perception is not a mere change, but the con- 
ness of a change. All human experiences, in short, consist not of 
events, physical or mental, but of recognitions of such events. What 
pprehend, therefore, is never a bare fact, but a recognised fact, a 
esis of relations in a consciousness which involves a se/f as well as 
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the elements of the objects apprehended, which it holds together in 1 
unity of the act of perception. Thus knowledge always implies the we 
of the mind or self. This work of the mind, however, is not capricious 
arbitrary. This is attested both by the common distinction between tn 
and error, between reality and illusion, and by the very existence of ; 
sciences. But all this, according to Green, implies that the reality wh 
we know is an intelligible reality, an ideal system, in short, a spirit 
world. And such a world can only be explained by reference to a spirit 
*“‘ principle which renders all relations possible and is itself determit 
by none of them,” an absolute and eternal self-consciousness which ; 
prehends as a whole what man only knows in part. This “ principle,” t 
absolute and eternal self-consciousness, is God. In some measure n 
partakes of the self-consciousness of God. This participation is the sou 
of morality and religion. It is also the justification of the belief in imm 
tality. For a self-conscious personality cannot be supposed to pass ay 
but must partake of the nature of the eternal. | 

Turning to the moral life of man, Green maintains that reflection revs 
to man certain capacities and corresponding responsibilities, in the 
ercise of which man finds his highest good. This good consists in 
realisation of personal character, the realisation of the highest self. In 
far as the motive which prompts one to realise one’s true or highest ; 
lies in man himself, the determination so to realise one’s self is a § 
determination. And such self-determination to realise his true good ¢ 
stitutes the freedom of man. But individual self-realisation is possible o 
in society. Just as there can be no society without individual persons 
there can be no fully developed persons without a society in which 
individual persons, while retaining each his own individuality, are : 
integrated so as to form a social whole, in which each develops his spe 
aptitudes. It is only in such a society that the highest moral good can 
realised. 


[Prolegomena to Ethics, Oxford, 1883 ; Works in 3 vols., London, 18: 


F. H. Bradley (1846-1924) attempted to construct an idealist ph 
sophy free from that intellectual bias which characterised Green’s ideali 
Of the moderns, it was Hegel who had first identified the “ real ”’ v 
the rational, and Green had adopted the same view. Bradley, howe 
found this kind of idealism ‘‘ as cold and ghostlike as the dreariest 1 
terialism.”? The apparent glory of the perceived world is just as much 
deception and a cheat ”’ if it hides some “ spectral woof of impalps 
abstractions, or unearthly ballet of bloodless categories ’’ (which He 
lian idealism regarded as ultimate reality) as if it hides “‘ some colour 
movement of atoms”? (which materialism treated as ultimate reali 
Apparently the nature of consciousness, which Green had made the st 
ing-point of his philosophy, had not been fully appreciated by h 
Bradley, accordingly, made a fresh start. 

For Bradley the starting-point is “‘ immediate experience ° ”? rather t 
cognitive consciousness. In immediate experience we have “* an immed 
feeling, a knowing and being in one.” It is at first an undifferenti 
unity, and non-relational, but it contains implicitly numerous distincti 
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ch discursive thought or judgment makes explicit. For immediate 
erience is felt to be inadequate, and thought is our endeavour to sup- 
nent it by introducing distinctions, abstractions, qualifications, and 
tions, etc. But the categories and concepts with which thought 
rates, though useful as working ideas for the special tasks of science, 
unsatisfactory for a philosophic understanding of ultimate reality. 
he Nature studied by the observer and by the poet and painter, is in 
ts sensible and emotional fulness a. very real Nature. It is in most 
ects more real than the strict object of physical science.’ For the con- 
s of science are abstract and not ultimately true. Space and time, rela- 
and quality, primary and secondary qualities, motion and change, 
ation and activity, self and things-in-themselves—all these notions 
n closely examined end in self-contradiction, and are therefore ap- 
able only to mere “‘ appearances,”’ not to ultimate reality. For ulti- 
e reality must be self-consistent and harmonious. Yet even “ appear- 
ss’ cannot be mere illusions, though Bradley sometimes described 
n as such. They must have a place in ultimate reality. How is ultimate 
ity, the Absolute, to be conceived ? The clue to such a conception, 
igh a very inadequate conception, is sought by Bradley in immediate 
rience, at least in immediate experience at a higher remove. The 
olute is a Spirit embracing and completing all finite experiences and 
pearances.”’ And the experience of the Absolute, or the absolute ex- 
ence, repeats at a higher remove, with infinitely greater wealth and 
ection, the “‘ immediate feeling,” the “‘ knowing and being in one ” 
sh characterises the “ immediate experience’’ of human beings. 
sality is one experience,”’ and “ experience”? exhausts all reality. 
ere is no being or fact outside of that which is commonly called 
hical existence. Feeling, thought and volition (any groups under 
h we class psychical phenomena) are all the material of existence. 
there is no other material actual or even possible.”’ “‘ Spirit is the 
of the manifold in which the externality of the manifold has utterly 
d.” “ Outside of spirit there is not, and there cannot be, any reality, 
the more that anything is spiritual, so much the more is it veritably 
] 


ike Green, who believed in the personality of God, Bradley regarded 
bsolute as supra-personal. He also rejected the attribution of “‘ good- 
” to God. And he denied the view (of Kant and Green) that personal 
ortality is an implication or postulate of the moral life. But, in agree- 

with Green, Bradley denied evolution of the Absolute. The Abso- 
“has no history of its own, though it contains histories without 
er, 


ical Studies, Oxford 1876, 2nd ed., 1927; 

rinciples of Logic, London, 1883, 2nd ed., Oxford, 1922 ; 
arance and Reality, London, 1893, 8th ed., 1929 ; 

son Truth and Reality, Oxford, 1914.] 


Bosanquet (1848-1923) is perhaps chiefly noteworthy in the history 
itish Idealism for his defence of thought as a pathway to absolute 
. Bradley had made much of the alleged inconsistencies to which 


555 


thought leads by its abstractions. Bosanquet maintained that it was a m 
conception of the real nature of thought to identify it with the formati 
of abstract universals, which naturally led to an inadequate interpre 
tion of reality. Thought at its best is systemic, not merely abstract, 
helps us to construe the systematic character of reality. Its characteris 
“‘ universal ’’ for the understanding of reality is the “‘ concrete universa 
that is, the conception of a “‘ whole ”’ or ‘‘ system,” not the merely “¢ 
stract ’’ universal which is only concerned with what is common or ge 
eral in things, instead of with their systemic interrelations in a whole 
system. So conceived, thought leads, not to contradiction or illusory : 
pearance, but to the very heart of reality. In fact it is ‘* the self-revelat, 
of reality.”? Thought and reality are correlative. ‘“‘ Thought... is alw 
an affirmation about reality.”? And reality “‘ is the whole that though 
always endeavouring to affirm.’ The common opposition of thought 
logic) to feeling struck Bosanquet as the silliest of all silly superficialit 
‘* The emotional absorbing or carrying power which belongs to gr 
ideas, great characters, great works of art, is measured by the depth e 
spread of their roots and sources in reality ; and this again is measured 
their logical power, their power to develop and sustain coherence with: 
whole.”’ In all experience the influence of “‘ the whole,” or the coner 
universal, is implicit. But in logical thought, which follows the natu 
impulse to seek truth and reality, we have “‘ the whole ” operating | 
plicitly as the criterion. In it “‘ the idea of system, the spirit of the c 
crete universal, in other words, of individuality, is the central essenc 
All higher human experiences are characterised by the fact that in th 
comes to light the coherence of things, the “‘ wholeness,”’ or systet 
integrity, of the universe, that is, the Absolute. In such experiences, 
cordingly, we feel “‘ the heart-beat of the Absolute.’’ And the Absol 
is the final synthesis of mind and nature. Nature and mind are correlat 
Nature is what is revealed to mind ; and mind is what apprehends or 
terprets nature. In the Absolute all finite experiences are transmuted ¢ 
perfected into a complete whole. As such a Whole in which everythin; 
adjusted in relation to the rest, the Absolute may be described as tel 
logical or self-directing. 


[Knowledge and Reality, London, 1885 ; 

Logic, Oxford, 1888, 2nd edn. I9II; 

Principle of Individuality and Value, London, 1912 ; 

Value and Destiny of the Individual, London, 1913 ; 

Implication and Linear Inference, London, 1920 5 

Meeting of Extremes in Contemporary Philosophy, London, 1921.] 


Viscount Haldane (1857-1928) was essentially a follower of Hegeliar 
Absolute Idealism, though he did not like the term idealism. Experie: 
is the only possible point of departure. But experience always disclc 
as immanent in it, and as its foundation, an ideal system wider in ral 
and in quality than itself. This ideal system Haldane calls “‘ Knowledg 
But this “‘ knowledge ”? must not be regarded as merely an object of | 
experience, or as an activity which merely establishes external relation: 
independent objects to the mind. The character of an object is ne 


556 


ependent of the characterand activity of knowledge. For being always 
lies meaning of a certain kind ; to be meaningless is to be beingless. 
ere are many different levels of knowledge varying with the extent to 
ch abstraction is made from the wealth of detail in the facts observed ; 
each level of knowledge has for its object a corresponding level of 
ity. Physics, Biology, and Psychology, for instance, involve dimin- 
ng degrees of abstraction, and accordingly represent different levels 
cnowledge and reality. But all levels of knowledge and reality have 
r places and mutual relations in the entire system of Knowledge. The 
h is the whole, but the limitations of finite minds, and their habit of 
inguishing subject from object, prevent them from grasping the whole 
y. Perfect knowledge must, however, be conceived as self-complete 
all-inclusive. In it the isolation of subject from object, and the an- 
esis of universal and particular, are overcome. Unlike human experi- 
e, all that is distinguished in it falls within it, so that it is more than 
ely relational ; it is an absolute system of self-knowledge. The con- 
tion of such ideal knowledge and of its immanence in human experi- 
> seems necessary for the understanding of the Universe. Knowledge 
rpreted in this wide sense, and with its ideal completion taken into 
unt, is not only the foundation of reality, but is indistinguishable 
n it. In other words, Knowledge is not merely one kind of event 
mg others ; it is the universe which embraces all events. 


¢e Pathway to Reality, London, 1903 ; 
Reign of Relativity, London, 1921 ; 
Philosophy of Humanism, London, 1922.] 


. Ravatsson-Mollien (1813-1900) helped to revive and develop the 
osophy of spiritual activity initiated in France by Maine de Biran 
6-1824), but long neglected. According to Ravaisson, nature is es- 
ially spirit or spiritual activity. Spiritual activity is not merely a 
tion or attribute of reality, but reality itself—to act is to be, and to be 
act. Thought is such a spiritual activity, for volition and thought are 
and the same activity. The aim of thought is the unification of ex- 
ce. And knowledge is essentially like art, since knowledge is the 
uct of the creative synthesis of thought. Knowledge of reality is im- 
ible without the aid of spiritual categories. The biological sciences, as 
ernard (1813-1878) had shown, had to explain the parts of organisms 
eference to the whole, and could not dispense with teleological ex- 
ation. But the physical sciences are not essentially different in this 
ect, since inorganic or inanimate phenomena differ only in degree, 
kind, from those of life and consciousness. The inertia characteristic 
animate objects is a kind of habit, or a degeneration of will, and only 
ts are capable of forming habits. Physical nature is a by-product of 
» a “* dispersion ”’ of the divine spirit. God is the supreme principle of 
rand harmony in the world. He created matter, with all its imperfec- 
» in order that life may re-awaken out of it and so recover its perfec- 
Progress presupposes a fall. 


port sur la Philosophie en France au X1X Siécle, 1867 (§th edn. 1904) 5 
Habitude, 1894.] 
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C. Renouvier (1815-1903) attempted a fusion of positivism and idealis 
on a basis of phenomenalism. Phenomena, he insisted, are the or 
things directly known. They are our data. Now phenomena have ty 
aspects. They appear to us, and they are appearances of something. It 
a mistake to divorce either of these two aspects from the other. That is 
say, it is a mistake to treat phenomena as if they were objects independe 
of all experience, independent of their appearance to somebody—this 
the realistic mistake ; and it is a mistake to treat phenomena as if th 
were just experiences without any objective reference, as if they were r 
appearances of something—this is the idealist’s mistake. Phenome 
must be regarded in their integrity, in their dual aspect. And regarded 
this way they constitute reality, so that we can dispense with a thing-i 
itself and with an independent subject beyond the experiences of t 
phenomena. This does not reduce the world to the mere play of subje 
tive caprice, for phenomena have their laws, or uniform mutual relatio 
which give them order and permanence. In the first place, they all ha 
certain ultimate laws or categories, namely, Relation, Number, Exte 
Duration, Quality, Becoming, Causality, Teleology, and Personality. 
the second place, they are subject to the various particular laws d 
covered by the several sciences. In his later writings, however, he ¢ 
mitted also the existence of more organic individualities than orde 
aggregates of phenomena, namely, Leibnizian monads, spiritual indi 
dualities, and personalities. ““ When freedom makes its appearance it 
given being, that being, bound by a thousand relations to other bein 
acquires an incomparably more individual existence : what was only d 
tinguished is now separated ; what was a self becomes self-subsistent, 
essence, or ...a substance ...3; an individual, and the most individ 
individual that is known—the human individual, the human person.” 

Moreover, in order to form a comprehensive view of reality as a whe 
more is needed than a knowledge of the categories and particular lay 
We must assume the principle of contradiction, and we must resort to 1 
principle of free Belief under the inspiration of our whole personal 
Renouvier believed in a kind of harmony between man and the universe 
virtue of which the universe responds to the moral demands of man. 

In some ways it would be better to class Renouvier’s philosophy w 
critical idealism, or even with monadism, rather than with absol 
idealism. On the whole, however, in a brief outline like this, it is bet 
not to separate him from the other French idealists included here, name 
Ravaisson and Lachelier. 


[Essais de Critique générale, 1854-1869, 2nd ed., 1875-1886 ; 
La Nouvelle Monadologie, 1899 ; 

Les Dilemmes de la Métaphysique pure, 1901 ; 

Le Personalisme, 1903.] 


F. Lachelier (1832-1918) set out from the critical philosophy of Ka 
According to this philosophy the world of experience, as science int 
prets it, derives its orderliness or organisation from the forms and ca 
gories with which the mind apprehends and interprets it. And the natu 
laws discovered by science owe their universal validity to the fact t 
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y must conform to the constitution of the mind, inasmuch as they are 
ducts of the mind. Whereas, however, Kant had assumed that the 
id only applied certain forms and categories to certain sense-data, or 
; materials, independent of it, Lachelier maintained that mind actually 
ates the whole world of experience, and that there are no independent 
a to which it must adapt itself. In other words, according to Lachelier, 
id or thought is the only ultimate reality. The world of sense-percep- 
1, it is true, appears to everybody to be independent of perception. 
‘this is only so because that world is the object of an intelligent con- 
yusness, which gives it objectivity by making it an object of thought, 
| thereby saves it from the mere subjectivity of sense-consciousness. 
s just by organising them into a system of truths that thought gives 
sctivity to physical and mental phenomena and saves them from 
jective relativity. And the reality of thought is demonstrated by the 
tence of a world which only thought can explain. The existence of sen- 
lity shows that thought is something more than pure intellect. For it is 
an act of will that thought gives a sense-content to space and time. 
helier, in fact, distinguished three levels of thought. On the first level, 
ught is intellectual and abstract and treats things as subject to mechani- 
causality. On the second level, thought has particulars for its objects, 
ch it posits by an act of will, and externalises in space. These objects 
pictorial and determined teleologically. On the third level, thought is 
-conscious, and attains its freedom. Lachelier associated these three 
Is with science, art, and religion respectively. The three levels, or 
Jes, were not intended by him to represent three successive stages in 
e, but rather as co-existing phases. ‘‘ Being is not first a blind neces- 
then a will which must always be restrained by that necessity, and 
y a freedom which must recognise the existence of both. It is free- 
through and through, in so far as it is produced by itself ; it is will 
ugh and through, in so far as it is something concrete and real ; it is 
ssity through and through, in so far as it is intelligent and gives an 
unt of itself.’’ Lachelier identified God with universal Thought ; and 
gion with the individual’s sense of dependence on universal Thought. 


Fondament de Il’ Induction, 1871 5 
hologie et Métaphysique (in the Rev. de Métaph. et de Morale), 1885. 
in one volume in 1896.] 


. Croce (b. 1866) is the leading idealist philosopher of contemporary 
. His “‘ philosophy of the spirit ” sets out from the Augustinian and 
esian view that conscious experience is what we are most sure of ; and 
aintains, after the manner of the German idealists, that it is the only 
of reality that need be assumed. Spiritual reality, however, contains 
e€ than the experiences of merely finite minds. Like the absolute 
ists, Croce posits also a universal consciousness or Spirit which is 
anent in all finite minds and is more than the mere totality of finite 
s. But whereas Hegel and his followers conceived of the dialectic of 
ersal thought as essentially logical rather than temporal in character 
gh Hegel could not avoid conveying the impression that it was also a 
€ss in time), Croce definitely regards the cosmic spirit as a process in 
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time, and identifies reality (or philosophy, for the two are necessarily 
same in such a spiritual system) with history. That is to say he rega 
reality as incessantly changing, always active, ever creative. Like Berg 
and James he rejects the conception of a static, immutable Absolute 
** block universe ” complete once for all. Cosmic activity proceeds 
cycles, but is without a beginning and without an end. Within this t 
spiritual activity certain phases, aspects, or factors may be distinguisk 
though not separated. First of all its theoretical activity may be dis 
guished from its practical activity. And then within each of these i 
possible to make two further distinctions. In the case of theoretical 
tivity Croce distinguishes between intuitions and concepts (or thought: 
ideas). Intuition is the act of creating the materials of cognition, an 
best exemplified in the creative vision of the artist. Here there is no se 
material supplied to the mind from outside (as is commonly believed t 
the case)—the mind just produces or creates its intuitions. Concep 
thinking operates on intuitions and traces relations between them. 
traces what is universal in them. Actually the concepts are immanentin 
intuitions, and the two can never be separated. Intuitions without c 
cepts would be blind ; concepts without intuitions would be empty. ’ 
concepts, however, have a certain special significance. They are comr 
to all minds or spirits, and are the means of communion between th 
They are universal, and are expressive of the universal Spirit tha 
immanent in all finite minds. As to the objects to which theoretical 
tivity must always be directed, they also are the creations of that activ 
In fact the process of thinking, the object of thought, and the discrim: 
tion between the activity and the object are all of them aspects of the s: 
’ total experience. It is only by a process of abstraction that a worl 
seemingly independent objects is set up over against the world of thou 
Turning next to practical activity, this is always volition, of course, s! 
there are no physical actions in a spiritual world. Practical activity is 
pendent on theoretical activity, for volition depends on cognition. C1 
distinguishes two kinds of practical activity, namely economic acti 
directed towards the useful, and moral activity directed towards 

good. Economic activity is individual and egoistic ; moral activity is 1 
versal and altruistic. But, like intuition and conception, economic 

moral activity are not separate, but only distinguishable phases of 
same whole, so that every practical action has at once an egoistic ar 
altruistic character. 


[Estetica, 1902 (Eng. Tr. Esthetic, London, 1909) ; 

Logica, 1905 (Eng. Tr. Logic, London, 1917) ; 

Filosofia della Pratica, 1909 (Eng. Tr. Philosophy of the Practical, Long 
1913) 5 

Storiografia, 1920 (Eng. Tr. History, London, 1921).] 


G. Gentile (b. 1875) approaches philosophy from the standpoin 
education, which he regards as a process of self-development culmina 
in philosophy as the highest form of self-consciousness. For Gentile s 
consciousness is ultimate reality. Self-consciousness is the one thing 
are sure of, and it is a sufficient clue to the interpretation of reality, fo 
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ity can be adequately conceived as self-consciousness. For Gentile 
self-consciousness (or mind or spirit) is a more compact unity than it 
yx Croce, who attributes to it four different kinds of activity. Gentile 
cts the view of such a quadruple cleavage, and insists on the complete 
y of self-consciousness. The inevitable distinction between the know- 
subject and the known object is no real difficulty, for in self-conscious- 
, we find both, and it is the same mind that is at once subject and 
ct, or knower and known, and each of these is the whole mind, not 
ely a fragment of it. The object of cognition is therefore always con- 
usness or mind, which self-consciousness generates in thinking it, so 
“nothing is but thinking makes it so”’ in the very process of self- 
lopment. And just as the self-consciousness of a finite mind or spirit 
imanent in each of its experiences, so the universal self-consciousness 
pirit is immanent in each finite self-consciousness. Finite minds are 
efore only moments or aspects of the universal mind which at once 
id creates the universe. Although the subjective and objective phases 
joments of self-experience (finite or cosmic) are not really separate, yet 
‘are distinguishable. Art, according to Gentile, is mainly concerned 
| the subjective aspect, whereas religion is mainly concerned with the 
Ctive aspect. Philosophy, on the other hand, is concerned with the two 
ther, that is, with self-consciousness or reality in its integrity. Philo- 
ly, according to Gentile, is the complete form in which art and reli- 
are brought together and reconciled, so that it represents the Truth, 
plete actuality, or the Spirit. Thus the philosopher not merely con- 
slates reality, but in a measure creates it. 


to del pensare come atto puro, 1912 (Eng. Tr. The Theory of Mind as 
é@ Act, London, 1922).] 


Royce ie: 855-1916) was the best known American idealist. His philo- 
y was in some ways like the Absolute Idealism of Bradley. Beginning 
the consideration of finite ideas he pointed out that these are not 
images, but imply some mode of action, and therefore some purpose. 
purpose constitutes the internal meaning of an idea. Ideas, moreover, 
Ss an external as well as an internal meaning, the external meaning 
sting in their reference to objects beyond themselves. But no object 
e real independently of the knowledge related to it. And in order to be 
d the object and the idea must have something in common. From 
oyce concludes that the reality of these objects of reference consists 
ir fulfilment of the inner meanings of the corresponding ideas. The 
of an object is thus conceived as the realisation in experience of the 
se involved in the internal meaning of an idea. Whether this pur- 
s or is not fulfilled can only be judged by the idea itself, which is thus 
ed as having a purpose and will of its own. In this way thought 
to be conceived by Royce as a conscious life in which ideas embody 
purposes in objects. ‘“‘ To be ” means, in the last resort, to express 
complete internal meaning of an absolute system of ideas,’’ because 
in its fulness must fulfil all ideas. And so finite ideas must be 
ed to be absorbed in one complete system of ideas and one all 
rehensive purpose which finds its satisfaction in the total realm of 
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existence. This Absolute Experience, of course, embraces also much fl 
is beyond finite experience. Royce, however, did not conceive of hum 
individuals as merely engulfed in the Absolute, but as conserved in so; 
way. Each individual expresses in his own way something of the absoh 
or divine will, and so constitutes a unique part of the unique Whe 
Even time, according to Royce, is not merely superseded, in the Absolv 
by an eternity that is utterly different from it. He would say rather f 
eternity is the Absolute’s simultaneous apprehension of all time, son 
what in the same way as a melody is the simultaneous apprehension ¢ 
certain sequence of notes. _ | 

The moral philosophy of Royce is noteworthy for the novel charac 
of its ultimate principle, namely, ‘‘ loyalty to loyalty.”’ By “ loyalty ” 
meant a person’s devotion to a cause greater than himself. When a p 
son, who is loyal to one cause, also respects other people’s loyalties to ot 
causes, and co-operates with the spirit of loyalty wherever he finds it, tl 
he practises loyalty not only to his cause but also to loyalty genera 
This is “ loyalty to loyalty,” the gradual extension of which Royce ho} 
would eventually bring to birth ‘‘ the Great Community,” and bring te 
end all international discord. 


[The World and the Individual, New York, 1900, 1901 ; 
The Philosophy of Loyalty, New York, 19083 | 

The Problem of Christianity, New York, 1913 5 

Lectures on Modern Idealism, New York, 1919.] 


W. E. Hocking (b. 1873) is still elaborating a philosophy which 
describes as ‘“‘ mystical realism,” but which admittedly also cont 
some elements derived from idealism, naturalism, and pragmatism. I 
haps it is idealist first and foremost. This seems to be implied in Hocki 
assertion that ‘‘ idealism is not so much a separate type of philosophy 
the essence of all philosophy.” One of the most interesting features 
Hocking’s philosophy is the view that sense experience is a common | 
between many selves, and that thereby we get to know directly not ¢ 
other human selves but even God. ‘‘ I have sometimes sat looking ; 
comrade, speculating on this mysterious isolation of self from self. V 
are we so made that I gaze and see of thee only thy wall and never th 
This wall of thee is but a moveable part of the wall of my world ; ar 
also am a wall to thee. We look at one another from behind masks. F 
would it seem if my mind could but once be within thine, and we cc 
meet and without barrier be with each other ? And then it has faller 
me with a shock—as when one thinking himself alone has felt a prese 
—that I am in thy soul. These things around me are in thy experie 
They are thy own; when I touch them and move them I change t 
When I look on them, I see what thou seest, and I experience thy 1 
experience. For where art thou? Not there, behind those eyes, wil 
that head, in darkness fraternising with chemical processes. Of these¢ 
my own case, I know nothing and will know nothing ; for my existe 
is spent not behind my wall, but in front of it... . And there art thou 4 
This world in which I live is the world of my soul ; and being wit 
that, I am within thee. I can imagine no contact more real and thril 


562 


| this ; that we should meet and share identity, not through ineffable 
x depths (alone), but here through the foregrounds of common ex- 
ence, and that thou shouldst be—not behind that mask—but here 
sing with all thy consciousness upon me, containing me, and these 
gs of mine. This is reality, and having seen it thus, I can never again 
tightened into monadism by reflections which have strayed from this 
ing insight.”’ Hocking identifies the primary object of knowledge with 
e experience itself, and objectivity with social agreement. Man’s 
gnition of the objectivity of Nature therefore presupposes the simul- 
ous recognition that at least one other self or mind has a like know- 
e of the same content. In the last resort, however, there must be a 
1 other than human to give objectivity to Nature. For the human self 
self dependent upon Nature, so Nature cannot be dependent on it. 
“ Other Mind,”’ in the last resort, must therefore be God, the univer- 
<nower, who gives objectivity to all knowledge, even to our know- 
e of our fellow men. Hocking, in fact, regards the whole world as a 
“This word self indicates chiefly that the mental life within the 
d has its unity, and that all the meanings of things cohere in a single 
’ The ultimate evidence for the selfhood of the whole world is to be 
d in immediate experience. ‘‘ We, as a group of human selves, know 
we are not alone in the universe : that is our first and persistent in- 
on.” But the self of the universe is infinite in its depth and mystery. 
human life is a reaching out to the reality of things as a region in 
h the discovery of value need never end. The human self spans past 
future, lives on values, and is free, determining out of a matrix of 
y possibilities which one shall become fact. But the human self is not 
ese things from the beginning— its freedom and its immortality must 
on. In these respects man is the creator of his own destiny. 


Meaning of God in Human Experience, New York, 1912 3 
an Nature and its Remaking, New York, 1918 ; 

elf, its Body, and Freedom, New York, 1928 ; 
s of Philosophy, New York, 1929.]: 


VI. MONADISM OR SPIRITUAL PLURALISM 
IN ENGLAND AND RUSSIA 


é Earl of Balfour (1848-1930) was apparently a defender of philo- 
¢ scepticism. But his defence of philosophic scepticism was in- 
d to be a defence of religious faith, or at least of a spiritual point of 
His early years had been spent in the atmosphere of the conflict 
en science and religion which followed Darwinism. Balfour was 
ssed by the general assumption that the teachings of science were be- 
question. It appeared to him that the credentials of science (as ex- 
ed in Mill’s Logic) were no better than those of religion. And his 
ical attack on the foundations of science was planned in defence of 
undations of faith. He contended that the two main “ creeds ”’ 
ion and science) by which human life is guided should be regarded 
ting on separate bases, and that discrepancies between the two must 
€ regarded as more unfavourable to religion than to science. In his 
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later work he was not content with this divorce between science and 
ligion, their mere agreement to differ, but tried to bring them into 
closest possible harmony. He held that science itself can only be sa 
from corroding scepticism if we assume the existence of God as the sot 
of all knowledge. Contrasting his own with Descartes’ escape from do} 
Balfour said : ‘‘ Descartes rests the belief in science on a belief in G 
I rest the belief in God on a belief in science.’ He was not really scept 
about science. He admittedly accepted common-sense beliefs and scie 
as true, or at least as on the way to truth. But he insisted that the only: 
to justify such a conviction was to place it in a theistic setting. His n 
reasons were as follows. Science is avowedly based on perception, 
concludes in the end that the things perceived are really very diffe: 
from what they appear to be in perception. All the wealth and variet 
the world of perception are reduced by science to systems of im 
ceptible electrons and protons. Its conclusions seem to contradict 
perceptual data. Again, according to the theory of evolution human ¢: 
cities have been evolved as instruments of survival. ‘They may not 
capable at all of dealing with merely theoretical problems, which havi 
survival value. Yet our common-sense beliefs seem inevitable, and « 
scientists and sceptics perceive things in the same way as others do, 
make the same kind of assumptions about their causal connections, 
The only ground for believing in the accuracy of these perceptions 
assumptions, according to Balfour, is the supposition that all knowl 
draws its inspiration from God, who guides human reason to its hig 
results, which exceed the bare needs of survival, but are necessary te 
ascent of man. 

Turning next to the realm of morals, Balfour rejected the view that 
highest loyalties, the most devoted love, the noblest self-sacrifice, ¢ 
be regarded as the waste product of the process of adapting humar 
ganisms to their environment. Natural Selection, he insisted, “ mus 
treated as the instrument of purpose, not simply as its mimic... . Ei 
must have its roots in the divine, and in the divine it must find its | 
summation.” Similarly with esthetic values. ‘““ When we look bacl 
those too rare moments when feelings stirred in us by some beautiful 
ject not only seem wholly to absorb us, but to raise us to the visio 
things far above the ken of bodily sense or discursive reason ... wel 
believe that somewhere and for some Being there shines an unchan 
splendour of beauty, of which in Nature and in Art we see, each ¢ 
from our own standpoint, only passing gleams and stray reflections.” 

Thus the three lines of argument converge to show, according to 
four, that all that is best in human nature, whether associated with ki 
ledge, goodness, or beauty, needs God for its support if it is to pres 
its full value. And God is on the side of Truth, Beauty, and Good: 
He guides cosmic evolution, and from Him flows the inspiration w 
helps the growth of knowledge, esthetic joy, and love. 


[A Defence of Philosophic Doubt, London, 1879, 2nd ed., 1920 5 
The Foundation of Belief, London, 1895, 8th ed., 1901 ; 
Theism and Humanism, London, 1915 ; 

Theism and Thought, London, 1923.] 
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. Ward (1843-1925) agreed with earlier and contemporary idealists 
jaintaining that actual experience does not involve a dualism of matter 
mind, but a duality of subject and object, and that this duality-in- 
y is consistent with a spiritual monism in which the unity of nature is 
seived to be the counterpart of the unity of experience. But, unlike 
x idealists, Ward declined to make the Absolute his starting-point, 
erring to begin with the plurality of reals, and proceeding to find out 
‘far such a more empirical and less speculative start may lead him. 
begins, accordingly, by assuming the existence of an indefinite variety 
sychical beings of all grades, some much higher than human minds, 
rs much lower, but all tending to self-conservation and self-realisa- 
. This conception of all entities as psychical, indeed conative, indivi- 
s Ward based on the principle of continuity—the absence of leaps in 
re. Now such mental, striving entities, or monads, must be endowed 
| spontaneity. They cannot be regarded as subject from the the first ° 
lerely mechanical laws. The prevalence of natural laws and the ap- 
ance of mechanism in nature are best explained as the transformation 
pontaneous activity into regular habits, which may easily appear 
¢ even more regular or uniform than they really are, if we apply 
hem statistical methods. Moreover, the co-operation and organi- 
m of monads leads to progress by a kind of creative synthesis, just as 
elody comes into being when single notes follow in a certain se- 
ice, or a certain level of culture is attained when society is organised 
ertain harmonious lines. As the final goal of such progress one may 
k of “the eventual consummation of a perfect commonwealth, 
rein all co-operate and none conflict, wherein the many have become 
one realm of ends.” In this way Ward believed that without any ex- 
gant speculation he had succeeded in construing the world as a 
ity of psychical beings, or monads, primarily independent as re- 
their existence, and yet always mutually acting and reacting upon 
other, “‘ an ontological plurality that is yet somehow a cosmological 
.’ He felt, however, that all this seemed to suggest “‘ some ground 
ind itself.”” And he fell back upon theism to supplement his spiritual 
ism. While rejecting the ordinary ideas about creation he held that 
in some sense sustains the world by a continuous act of self-limita- 
Ward realised, however, that the theistic part of his philosophy was 
speculative than the rest. Like Kant he treated it as a matter of faith, 
ased the belief in God and in immortality on moral grounds. 


ralism and Agnosticism, London, 1899, 4th ed., 1915 ; 
ealm of Ends, Cambridge, 1911, 3rd ed., 1920 ; 
ological Principles, Cambridge, 1918, 2nd ed., 1920; 
udy of Kant, Cambridge, 1922.] 


R. Sorley (b. 1855) has devoted himself mainly to the ethical as- 
of philosophy. Value experiences, he insists, are as much data of 
lence as are sense-perceptions, and must be taken into account in 
hilosophical view of reality as a whole. The experience of value is 
Ctive, as is all experience. But experience also refers always to an 
other than the experience itself. This applies to value-experience 
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as well as to cognition. The fact that value-experience implies fee 
and desire makes no radical difference. It may have reference to feel: 
or desires of persons who are as objective to the subject of the va 
experience as physical things are to the subject of sense-experience. Va 
are objective although, or just because, they are characteristics of 
personal life. For persons belong to the order of reality. And they are 
bearers of value, for values are manifested in their characters and li 
The goodness of the good man is as objective as the man himself. If 
objected that human life is more often a mere striving after values ra 
than a realisation of them, even so, it may be pointed out, the m 
principles which induce people to pursue ideals, even unattainable id 
are as objective as are natural laws, though they differ in the objec 
orders to which they apply and in their modes of application. Nat 
laws apply to phenomena in space and time, and their validity con: 
‘ in their reality. Values apply to personal life, and their validity consist 
expressing an ideal which people feel they ought to realise. Natural | 
constitute the causal order of the existing world ;: values constitute 
moral order. And a theory of reality must recognise and harmonise t 
orders. Sorley’s solution of the problem is briefly as follows. The univ 
consists of a Supreme Mind, or God, to whom finite minds and t 
environment owe their reality. God is the creator, the essence and sot 
of all values, but is willing that these values should be shared by the 
minds who owe their being to Him. 


[The Ethics of Naturalism, London, 1885, 2nd ed., 1904; 
Moral Values and the Idea of God, Cambridge, 1918, 2nd ed., 1921. 


A. E. Taylor (b. 1869) is essentially a moral and religious philosop 
He maintains that philosophy ‘‘ has to be content to recognise that in 
sciences, in history, in morality and religion, it is dealing with a re: 
which is in the end simply ‘ given,’ and not to be explained away.’ 
fact he is more than suspicious of any system of philosophy that leave 
unexplained mystery at the root of things. His own philosophy ma 
seeks to harmonise the exigencies of scientific thought with the m 
and religious demands of life. Morality postulates freedom on the pai 
the agent and real contingency in nature. This, however, is not in ¢ 
flict with science. For science itself recognises a principle of indeterm 
tion. The natural order is not necessarily the only one. Taylor in 
that there is no reason to suppose that religious experience is « 
cerned with anything less real than is any other part of human 
perience, and that the reality of religious experience is evidence of 
reality of its object. “‘It is only because the absolutely Good and utt 
Adorable has not left Himself without a witness in our hearts that 
feel the need of an object of worship and are driven from the worshi 
trees or streams, or animals or mighty men or anthropomorphic det 
towards an object in which our adoration can at last find rest because 
on which it is directed is adequate to sustain it.” Taylor’s view, acc 
ingly, is frankly theistic. The ultimate ground of things, he holds, 
single supreme reality which is the source of everything other than it 
and has the characteristic of being intrinsically complete or perfect, 
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\dequate object of adoration or worship. This supreme reality is best 
ceived after the analogy of the human spirit at its very best. Thy 
ity of moral progress, according to Taylor, postulates also the reality 
me, of causal agency, of free-will, and of permanent personality. The 
al life is a life of tension between the temporal and the eternal, and 
uly possible to a being which is neither abiding nor simply mutable, 
both at once. It is a life of real adventure which begins with “‘ nature ”’ 
ends in “ supernature.”’ The attainment of a fully unified person- 
‘depends on our finding our principal good in God, the concrete 
y of all good in its source. The implication of morality is thus a double 
It points to the existence of God as the absolute and final plenitude 
ood, and to an eternal destiny for the moral person whose aim is the 
ion of the good. Taylor’s religious philosophy culminates in the 
logy from which, no doubt, he started. Its three main dogmas con- 
ing God are these. (1) God is the Creator, Redeemer, and Sanctifier. 
de is the lover of men. (3) The life of God is essentially an activity of 
communication (which is the meaning of the orthodox doctrine of the 
ity). Taylor also ventures to forecast the nature of man’s life “ in 
ven ”’ after his present life of ‘* probation.” The process of character- 
ling will be over, but the activity issuing from character will remain. 


Problem of Conduct, London, 1901 ; 
ents of Metaphysics, London, 1903, etc. ; 
Faith of a Moralist, London, 1930.] 


. O. Lossky (b. 1870), the Russian philosopher, advocates an intui- 
t epistemology and a spiritualist ontology. All knowledge is based 
ediate intuition. Objects are apprehended directly, without the 
ention of mediating representations, but they are trans-subjective, 
is, transcendent in relation to the consciousness which apprehends 
in intuition. Intuition, however, is not yet knowledge. For although 
$ enter consciousness in all their fullness and with all their relations 
€ another and to the rest of the world, yet the subject must exercise 
wers of discrimination and integration in order to construe all these 
s correctly. Then only is there knowledge. But the mind does not 
or construct these objects or their interrelations ; it only construes 
. Knowledge only reflects, so to say, the objective facts and their 
atic interrelations in the cosmos. This relationship between the 
ct and the intuited objects is not the outcome of any causal operation 
objects on the subject but is due to an “‘ epistemological co-ordina- 
" perhaps a kind of pre-established harmony or mutual adaptation, 
€n conscious subjects and the objects of which they become con- 
. Lossky favours the conception of matter (or atoms) as events or 
Sses of attraction and repulsion. But he regards these processes as 
estations of forces exercised by substances which are all spiritual 
h only some of them are fully conscious. Physical processes are, 
Ore, never entirely mechanistic, but always psycho-physical, and 
quently purposive, though not always consciously so. Lossky fol- 
istotle and Driesch in assuming the operations of an “‘ entelechy ” 
ount for the peculiarities of organic life and behaviour. But he 
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conceives the principle of life not as a force but as a substance exercising 
creative activity of a being that is the source of its laws and not their sl 
The universe is conceived by Lossky after this analogy. The world 
says, is an organic whole. By an organic whole he means a whole whic 
prior to its parts, so that the parts can only come into being and conti 
to exist within the whole. And ‘‘ the unity of the intelligible world is 
a functional unity of abstract ideas but a community of beings that 
an infinite life.’ But such an organic whole cannot be self-existent 
must be grounded on some higher principle. So the unity of the cos 
compels Lossky to recognise ‘“‘ a super-cosmic principle, the Absol 
as the source of a plurality of substances which form a unity more intir 
than the abstract unity of the world, and nevertheless remain free int 
activity.” In this way Lossky finds a philosophical basis for theisn 
for Christian theology, in his ‘‘ Organic Concrete Ideal-Realism,” a 
calls his philosophy, which seems to oscillate between spiritual plura 
and absolute idealism. 


[Handbuch der Logik, 1927 ; 
The World as an Organic Whole, London, 1928 ; 
L’intuition, la matiére et la vie, 1928.] 


VII. NEO-TRANSCENDENTALISM 
(NEO-KANTIANISM AND PHENOMENOLOGY) IN GERMA 


O. Liebmann (1840-1912) was mainly responsible for the Ger 
philosophic movement which took for its motto the refrain “‘ Bac 
Kant,” and is consequently known as Neo-Kantian philosophy. He 
to show that the philosophical systems of Fichte, Schelling, Hegel, . 
bart, Schopenhauer, etc., although they all claimed to be the successa 
Kant, really misrepresented his views. For they all made the “ thin; 
itself’? (or Absolute, etc.) the central idea of their philosophies, wh 
it played no such réle in the philosophy of Kant, who regarded all ki 
ledge as restricted to the realm of relationships, and as incapable of ré 
ing the thing-in-itself (or Absolute). Liebmann applied the same kit 
criticism to the empiricist or positivist tendencies in philosophy. ‘The 
of experience, which positivism treats as ultimate facts, are not p) 
objective entities, for they have already been affected by the general f 
of thought. Pure “‘ matter ” of sensation, any kind of entity or reality 
touched by the forms of cognition, is just as inaccessible to us as 1 
thing-in-itself. Nor is there such a thing as “‘ pure experience,”’ in } 
sense, for all experience or empirical cognition is already determin¢ 
certain logical principles by means of which we try to understand na 
phenomena. Liebmann enumerated four such principles, namely, ' 
of real identity, of continuity of existence, of conformity to law, and ¢ 
continuity of events—these four principles between them constit 
the “logic of matters of fact,’? which must be used in all scientifi 
vestigations, though not dogmatically but only regulatively. 


|Kant und die Epigonen, 1865 ; 
Zur Analysis der Wirklichkeit, 1879.] 
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!, Cohen (1842-1918) was the chief of the Neo-Kantian philosophers. 
was the first to give a full and critical interpretation of the philosophy 
ant, treating the transcendental method as its central feature. Cohen 
ted that a philosophical theory of knowledge must set out from the 
t or mathematical sciences. Kant himself actually had Newtonian 
ice always in mind, and, when attempting to put philosophy on the 
path of science, he measured the scientific character of an investiga- 
by the amount of mathematics which it contained. Cohen maintained 
philosophy should ascertain the possibility, and the conditions of the 
ibility, of all the ideas and principles which the exact or mathematical 
ices of nature treat as their stock realities. Accordingly he paid special 
ition to the fundamental concepts of mathematics and mathematical 
ics, studying more particularly the history of the method of infini- 
aals. He endeavoured to show that the ideal of the infinitely small, as 
by Newton and Leibniz, is really the fundamental intellectual 
ument of the scientific study of reality. Cohen insists that reality is 
r merely “ given,”’ whether in sense-perception or in intuition. It is 
ys produced, in various ways, by means of thought. And it is the 
tion of logic to trace these various ways in which thought produces 
bjects. Kant’s great merit, according to Cohen, was that he initiated 
a “logic of origin,” in place of the previous logic of ready-made 
sts and forms. And Cohen set himself the task of developing this 
of “‘ logic of origin,”’ so as to show how thought produces the real 
ts of mathematics and mathematical physics. In a way, then, it may 
aid that Cohen attempted to drop the teaching of Kant’s trans- 
ental esthetics and to begin at once with the transcendental logic 
nsing with the assumption of given sense material, and so identifying 
with thought. His system is, accordingly, described as ‘“‘ logical 
sm.”’ 


ts Theorie der Erfahrung, 1871 ; 

s Begriindung der Ethik, 1877 ; 

s Begrtindung der Aesthetik, 1899 ; 
der reinen Erkenntnis, 1902 ; 

des reinen Willens, 1904 ; 

ettk des reinen Geftihls, 1912.] 


Windelband (1848-1915) attempted to save philosophy from the 
ided tendency to pay undue attention to the natural sciences to the 
ct of the historical studies, which are concerned with the various 
s of human culture. This tendency had been encouraged to some 
by Kant, who had based his theory of knowledge on mathematics 
athematical physics. In his day these were the most scientific 
S. History was classed with belles lettres, and left to the care of 
artists. But things have changed since then. History also is now 
d in an objective or scientific spirit. It also is an empirical study. 
its very difference from science may make it more helpful in the 
of the problems of philosophy. Science is “* nomothetic,” that is to 
is mainly concerned with the discovery of laws or regularities, and 
is reason is general and abstract, is concerned with classes or types, 
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not with individuals as such, but only as specimens of the types. Histe 
on the other hand, is “‘ idiographic,”’ that is to say, it is concerned y 
individuals and individual events in all their particularity. And for 
understanding of our ultimate problems a knowledge of the individ 
and temporal (History) is more important than is the knowledge of 
general and timeless (Science). It is sometimes urged that the histos 
needs the aid of psychology, and psychology is a natural science. But 
psychology that is of value to the historian is not the scientific psychol 
of abstract generalities, but that concrete, intuitive understanding 
men, and insight into character, which is an art rather than a science, | 
cannot be learned or taught. In relation to human interests and appre 
tions of value, the unique or the individual is far more significant t 
what is typical or general, for feeling is blunted by repetition. Hist 
moreover, is concerned not only with the temporal and mutable, but. 
with the eternal. For although history is primarily concerned with 

successive stages in the development of human culture, yet the cult 
values with which it deals constitute between them a kingdom of ete: 
values, for their claims to universal validity imply the existence of a “¢ 
sciousness in general.’ The eternal values (logical, ethical, and zsth« 
realise themselves in history, namely, when men become consciou 
them as “‘ norms,” or guiding principles, of conduct. To follow 1 
norms, or ideals, involves no breach with the natural laws of the m 
For these norms themselves, as soon as we realise their validity 

value, exercise a psychical force upon us. The same is true of our sens 
responsibility. In this way education, including self-education, is poss 
not in spite of natural laws, but through their mediation. Turning 1 
to the questions of immortality and God, Windelband challenges 
morality of Kant’s moral argument. Is it moral, he asks, to feel the nee 
a reward for virtue ? Man may, of course, do his utmost towards 
realisation of the good, and so gain a kind of immortality through 
participation in the eternal values ; but that is not what people comm 
understand by immortality. This kind of individual immortality, howe 
is not rendered probable by the modern tendency to regard the soul 

function rather than as a substance. And the general acceptance of 
theory of psycho-physical parallelism leaves no ground for the view 

the soul can outlive the body. Windelband also finds it very difficu 
reconcile the existence of God with the existence of evil. The worl 
reality and the world of eternal values appear to him as an irreconcil 
duality. They are not entirely divorced, for the one always points to 
other. Yet the world of reality seems to contain much that is either ho 
or indifferent to values. And this duality is unfavourable to a belief in 
existence of God, though one might identify the Godhead with 
World of Eternal Values. Windelband, however, admits that this dua 
is an incitement to human endeavour. If the real were valuable, and 
valuable real, man would have nothing to strive after. 


[Prdludien, 1884, etc. ; 

Geschichte und Naturwissenschaft, 1894, etc. 5 

Einleitung in die Philosophie, 1914 (Eng. Tr. Introduction to Philoso 
London, 1921).] 
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, Bucken (1846-1926) was an impressive apostle of the life. of the 
t, in support of which he elaborated a more or less theistic or Chris- 
metaphysic, though he rejected some of the most characteristic 
nas of Christianity. The highest reality, according to Eucken, is a 
tual Life, or Living Spirit, which is above Nature and yet pervades 
such a way that Nature can be a stepping-stone to it. This super- 
ral Spiritual Life is not something finished once for all but a living 
2ment towards ever greater and deeper spirituality. By some kind of 
ical intuition man may get to know this Spiritual Life. He can also 
cipate in its progress. All inspiration in science, art, religion, etc., is at 
the outcome and evidence of such human participation in the Life of 
spirit. For Truth, for instance, is not the creation of man. It exists in 
Realm of the Spiritual, where man only discovers it. Only such a 
ual source of Truth can account for our faith in the power of Truth 
yur devotion to the pursuit thereof. Truth, indeed, is the measure of 
not man the measure of Truth. In the Life of the Spirit Truth has a 
y and a value independently of man. Other evidence of the reality of 
‘ealm of the Spiritual may be found in the fact that in times of tribu- 
1 most people seek refuge in this Spiritual Realm or Kingdom of 
en. But real participation in it requires more than mere contem- 
mM ; it requires active moral endeavour, for the Spirit is essentially 
l and the embodiment of all values. Nature, indeed, is not to be 
trated. For it embodies much intelligence, as is evident from the 
and interconnections of natural phenomena, and from the natural 
tion of increasingly higher orders of natural beings. Indeed, the 
in mind itself is a product of Nature. Nevertheless, Nature stops short 
irit, and is at best only a preliminary stage on the way to the Spiritual 
For the Spiritual Life is not the product of Nature, but its ultimate 
tion and goal. Hence although Eucken has every respect for 
e and its achievements, he maintains that it is history, the life- 
S of great personalities, rather than science that brings us into 
t contact with the Realm of the Spirit. He also insists that the intel- 
methods of science, the methods of discursive reason, though 
e suitable for the acquisition of knowledge of natural phenomena, 
t adequate to the knowledge of the Spiritual Realm. For this pur- 
other method is required, namely, the “ noological ”? method, as 
n called it. By this he meant some kind of mystical, intuitive pene- 
on the part of our whole personality (as distinguished from our 
intellect) into the Life of the Spirit, which thereby takes possession 
consciousness. Eucken sometimes spoke of this Spirit or Spiritual 
pantheistic terms, but for the most part he identified it with a 
God, in the sense of theism. On such a philosophic and religious 
Eucken took his stand and endeavoured to rouse his generation, 
€ them see the superficiality of the materialistic culture of the age, 
persuade them to strive after a deeper and more spiritual life. 
existence, he urged, is empty, and devoid of all significance, unless 
N raises it to the other-worldly heights of the Life of the Spirit. 


inheit des Geisteslebens, 1888 ; 


bensanschauungen. der grossen Denker, 1890 (Eng. Tr. The Problem 
uman Life, London, 1909) ; 
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Der Wahrheitsgehalt der Religion, 1901 (Eng. Tr. The Truth of Relig 
London, 1901) ; 

Grundlinien einer neuen Lebensanschauung, 1907 (Eng. Tr. Life’s Basis 
Life’s Ideal, London, 1912).] 


E. Husserl (b. 1859) is the leader of the philosopical movement kn 
by the name of Phenomenology (not to be confused with Phenomenali: 
Phenomenology is primarily an epistemological method, which may 
traced back to various other philosophers of the nineteenth century, 
more especially to F. Brentano (1838-1917) and A. Meinong (b. 18 
Brentano, in his Empirical Psychology (1874), drew attention to 
‘* referential ”? (or, in Scholastic terminology, the “ intentional ”’) c 
acter of mental processes. They all refer to an object, real or imagin 
Whether we perceive, or imagine, or judge, or desire, or love, or ha 
there is always ‘‘ something ”’ that we perceive, or imagine, or judge, 
This fact served as the basis of Meinong’s study of “‘ objects as su 
(Gegenstandstheorie), with a view to determining the a priori charactet 
various objects independently of the psychical experiences whose ob 
they are, and independently even of their own existence. The Phenon 
ology of Husserl is largely a development of this kind of epistemolo; 
method, though he eventually associated with it also an idealistic ontol 
To begin with, Husserl emphasises the fact that consciousness ofr 
perience, or cognition in particular, has two poles—a subject-pole an 
object-pole (ora noetic and a noematic aspect). In other words, the 
always a subjective activity, a correlated object on which it is directed, 
some kind of nexus between them. There are many different kin 
activities in consciousness (perception, thought, appreciation, etc.) 
many kinds of correlated objects (existents, universals, values, etc.). An 
application of the phenomenological method consists in living through. 
of these activities in turn, and introspectively observing the whole struc 
of the activity and its object and the nexus between them (the sul 
and object “‘ bracketed together,” so to say). This procedure is diffe 
from the ordinary consciousness with its almost complete absorptic 
the object ; and it is different from the usual psychological introspec 
with its concentration on the subjective. The phenomenological me 
started as a purely descriptive method proceeding by way of thoro 
going analysis, and without making any presuppositions. It was inten 
in fact, to carry out the main task of the Critical Philosophy in mucht 
thorough fashion than Kant had done. Husserl meant his method t 
transcendental and radical. At the first blush the tendency of his me 
appears to be realistic. Husserl, for instance, maintains that physical 
jects (unlike mental experiences as such, or also universals) can onl 
apprehended in part or in perspective, so that apparently they are alt 
objectively more than what they are in empirical consciousness. Bu 
tendency soon appeared to be definitely idealistic; and it looks as thoug 
idealistic ontology had influenced Husserl’s phenomenological me 
from the very beginning. The points of more general interest ma 
briefly indicated as follows. The mind’s objects and the activities by w 
it apprehends them are not ultimately different in kind, only in de; 
The acts of the mind may themselves become its objects, and the mi 
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as active when it has itself and its activities for its objects. What the 
1 gets to know of its objects is only their ‘ whatness,” not their 
itness,”’ that is their universal characters, their ‘‘ essences,”’ not their 
liarities as particular existents. The phenomenological method is a 
od of ‘‘ intuiting essences ’’ (Wesensschau). In the last resort, more- 
the “‘ essences ”’ which the mind comes to know are really the forms 
; own a priori activity. Husserl seems to assume that all “‘ being ”’ is 
ing in consciousness.”’ The objectivity of objects is due to the fact 
over and above the empirical ego there is a transcendental ego, in 
ion to which the empirical ego is only one object among many. And 
the transcendental ego that constructs all objects and their essences 
‘ding to its own a priori forms. Lastly, all the transcendental egos 
ly constitute one supreme transcendental Being or Spirit, rather like 
\bsolute of Hegel. 


sche Untersuchungen, 1901, etc. ; 

1 zu einer reinen Phdnomenologie, 1913, etc. (Eng. Tr. Ideas, London, 
31) ; 

ale und transzendentale Logik, 1929.]| 


VIII. BIOTISM, VITALISM, PRAGMATISM, 
INSTRUMENTALISM, AND FICTIONISM IN 
FRANCE, GERMANY, AND THE UNITED STATES 


Bergson (b. 1859) marks the climax of the reaction of French Philo- 
against scientific mechanism. His philosophy is mainly directed to 
indication of the spiritual character of the universe as a whole, with- 
enying altogether the reality of matter and of natural law. The key 
pts of his system are those of change, activity, freedom, creative 
tion, duration, and intuition; and his philosophy is commonly 
ibed, accordingly, as the ‘‘ philosophy of change ”’ or of “ creative 
tion.” 
imate reality, according to Bergson, is neither material nor mental, 
mething less determinate from which both mind and matter derive. 
change,” a flow of events, a surging of life, moving incessantly to 
orms. It is not static, though he also calls it ‘‘ duration ” or real 
But this must not be conceived abstractly as a mere sequence of 
ts. “ Duration [says Bergson] is the continuous progress of the past 
gnaws into the future and which swells as it advances.” This is 
een in the case of human life. Our whole past follows us at every 
t. “ All that we have felt, thought, and willed from our earliest 
is there, leaning over our present, which is about to join it.... 
are we, in fact, what is our character, if not the condensation of the 
that we have lived from our birth—nay, even before our birth, 
we bring with us parental dispositions ? Doubtless we think with 
small part of our past, but it is with our entire past . . . that we 
» will, and act.’? Such is duration or real time. In it the whole past 
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is telescoped in the present. Moreover, it involves not only reai and in 
sant change, but a certain freshness or novelty in every new change, s 
each successive change in a sequence has a richer past permeating it. ' 
sequence of changes is, therefore, a creative evolution. Spirituality is 
this kind of memory, this kind of concentrated activity in which the» 
interpenetrates the present. But sometimes there is a relaxation of 
activity, and the result is matter. Broadly speaking it may be said that « 
sciousness is interpenetration without externality, whereas matter is 
ternality without interpenetration. | 

Now the evolution of life has followed three different and indepen 
directions—the vegetative, the instinctive, and the intelligent (or ratio: 
Instinct is the faculty of using organic instruments ; it is a kind of 
conscious practical skill. Intelligence is the faculty of making and u 
inorganic instruments, and develops into conscious thought about 1 
tions between things. Intelligence (owing to its original function of ma 
inorganic toois) tends to regard all reality as though it were inert ma 
Hence the scientific tendency towards mechanistic explanations. ° 
tendency must be corrected by means of intuition, which is instinct 
come self-conscious and capable of reflecting upon its objects. But 
tuition and intelligence must co-operate if we are to avoid mechan 
at one extreme, and mysticism, at the other. 

For Bergson, consciousness or spirituality is exemplified by mem 
not by perception. Perception is only incipient or nascent action, not: 
sciousness at all. The contrary view is based on the frequent minglin 
memory with perception. This only shows that spirit can rest on ma 
yet they remain distinct. Similarly, however intimately consciousness 
be connected with the body, or with the brain, they are nevertheless 
tinct. Consciousness is not a mere function or epiphenomenon of 
brain, but rather uses the brain as an instrument. “‘ There is a close 
nection between a coat and the nail on which it hangs, for if the né 
pulled out the coat falls to the ground. Shall we say, then, that the s! 
of the nail determines the shape of the coat, or in any way correspon 
it ?? No more is one entitled to say that psychical facts are determ 
by the cerebral facts with which they are associated. And mind is es 
tially free or creative, not mechanical, in its activity. Even if it is adm 
that our past influences our present, our freedom is not affected thet 
For freedom is essentially self-expression, self-determination, and 
conduct is free just when it expresses what we are. 

The functions which Bergson attributes to matter are not entirely 
It is the principle of individuation, it divides the sea of life into sep: 
individualities who can each develop distinctive personalities. More 
the very obstacles which matter presents serve as an incentive to th 
tensification of activity, which is life. ‘‘ By the resistance matter 0! 
and by the docility with which we endow it, it is at one and the: 
time obstacle, instrument, and stimulus.” Life, however, always re 
a certain corporate, social, or integral character, which prevents its 
sipation in sheer, incoherent individualism. Life finds full satisfa 
only in society. The best and most live man is “ the man whose ac 
itself intense, is also capable of intensifying the action of other men, 
itself generous, can kindle fires on the hearths of generosity.” In thi 
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tt, moreover, “‘ all the living hold together.” The central radiation of 
s God. And God is “‘ unceasing life, action, freedom.”’ 


u sur les Données immédiates de la Conscience, 1889 (English Tr. Time 
d Free Will, London, 1910) ; 

ere et Mémoire, 1896 (Eng. Tr. London, 1911) ; 

olution créatrice, 1907 (Eng. Tr. London, I911) ; 

ergie spirituelle, 1920 (Eng. Tr. Mind-Energy, London, 1920).] 


Driesch (b. 1867) is the leader of contemporary Vitalism or Neo- 
ism, the chief tenet of which is that the phenomena of life cannot be 
uately explained in terms of physico-chemical processes. Driesch 
cates a “dynamic teleology’ in opposition to the mechanistic 
ry of life, according to which all vital phenomena are determined 
y by physico-chemical factors. Driesch adduces the following evi- 
e against biological mechanism. (a) A complete organism can be 
loped from an incomplete egg. Any one cell of a two-, four-, or eight- 
1 blastula (segmented ovum) can produce a complete embryo ; and 
cell of the four-celled blastula produces a different organ according 
le or more of the remaining cells have been removed. Hence some 
al vital factor must be operative, over and above the physico- 
ical factors. (6) Similarly, in the case of the blastula of the echino- 
. (the sea-urchin, etc.) which is normally formed by the division of the 
any one cell, or group of cells, can function instead of the whole 
This is beyond mere mechanism. (c) If part of the brain of a living 
al is removed, then after some time its functions are carried out by 
er part of the brain. (d) In the case of human behaviour experiences 
ccumulated and stored in the form of ideas. Now there are certain 
isms which in a sense accumulate experiences. A phonograph, 
stance, does so. But this kind of mechanistic storing is totally 
ent from that through ideas, which can, moreover, be used for the 
ction of other, new ideas. 

reactions, then, according to Driesch, are not to be explained 
istically. They are more like intelligent replies to a question, or 
utually responsive parts of a conversation. What determines the 
reaction is the complete animal or some vital unit which functions 
e whole animal. In this connection Driesch re-introduces the Aris- 
idea of an entelechy. An entelechy is, so to say, a plan pervading 
g organism, and its power is revealed in the development of the 
ism, and in all its biological reactions. If, for instance, a triton loses 
» the entelechy responds by forming a new one very like the lost 
d so in all cases where special re-adjustments are called for, as 
examples mentioned above. 

iesch has applied the idea of entelechy also to the study of psycho- 
He treats psychology in a kind of behaviouristic manner as con- 
with the study of organisms in action. Animal behaviour (includ- 
an behaviour) is very like animal development. Both are directed 
ertain purpose or end. And just as the development of an animal is 
ed by an entelechy, so its behaviour is directed by an analogous psy- 
or an inborn intelligent urge to action. This urge finds expression 
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in the first movements of new-born animals. It is prior to all exp 
ence. In course of time the animal accumulates experiences and acqu 
knowledge by which its activities are then regulated. In this way “ sec 
dary purposes ”’ and “‘ secondary knowledge ”’ come into being, as | 
tinguished from the “‘ primary purpose ” and “ primary knowledge’ 
the original ‘* psychoid.” 

Driesch, though primarily a biologist, has developed a full-fled 
philosophical system somewhat on the lines of German Idealism. ] 
haps the most interesting feature of his system is the way in which 
dominated by his idea of entelechy. He inclines to conceive God, or 
Absolute, as the ultimate Entelechy of the Universe, and as the ultin 
Potentiality of all that comes into being. The conception of such a din 
entelechy, considering the teleological character of entelechies, natur 
inclines Driesch to believe (though he admits that he cannot prove) | 
the world has some ultimate purpose. 


[Analytische Theorie der organischen Entwicklung, 1894 ; 

Science and Philosophy of the Organism, London, 1908 ; 

History and Theory of Vitalism, London, 1914 (German original 190: 
Problems of Individuality, London, 1914.] 


W. Fames (1842-1910) was the leader of the American philoso) 
movement known as Pragmatism. This term was first introduced in 1 
by C. S. Peirce (1839-1914), and the main idea has been traced to 
ancient Sophist Protagoras, who taught that “*‘ man is the measure o 
things.” The philosophy of James is perhaps best understood as ar 
tion against the excessive intellectualism, and the monism or singula: 
of absolute idealism and its conception of an eternally finished s 
world or ‘‘ block universe.”? He had a keen feeling for what lives 
moves. And to this feeling may perhaps be traced the most distin 
factors in his philosophy—its pluralism, individuality, freedom, nov 
To some extent he was influenced by Renouvier, the French defend 
free-will against scientific determinism. Hence there is a certain aff 
between James and Bergson. Already in his psychology James laid s 
on the activity of consciousness or experience, which, under the influ 
of emotional and practical interests, selects for attention only ce! 
things from a “‘ theatre of simultaneous possibilities,” and in this s 
‘* carves out ” a world of its own in “‘ the jointless continuity of space 
moving clouds of swarming atoms.” Turning to human knowle 
James distinguished between knowledge by acquaintance (in which ob 
are apprehended immediately) and knowledge about (in which object: 
known indirectly by means of ideas). James’s pragmatism shows 1 
in his interpretation of ideas by reference to the practical effects invol 
the sensations to be expected, the reactions which have to be preps 
‘** Thinking is first and last and always for the sake of doing,” and ° 
conception with which we handle a bit of sensible experience is r 
nothing but a teleological instrument.’ This implies that ideas mus 
tested either by the realisation of the sensory expectations or by the 
cess of the prepared reactions. “‘ The ‘ true’... is only the expedie! 
the way of thinking, just as the right is only the expedient in the we 
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yehaving. Expedient in almost any fashion; and expedient in the 
tun, and on the whole, of course.”’ If an idea cannot be tested by the 
nent of sensory expectations we may legitimately “‘ will to believe ”’ 
smotional and practical interests favour it. The idea of God, for 
ice, iS a Case in point. 

1es’s world-view, like his pragmatic method, was also largely the 
me of his psychology. He found in “‘ experience” all that was 
sary for the construction of reality. As against the idealist assumption 
‘relations ’’ are the special creations of consciousness, and that a 
endent Spirit has to be assumed to sustain the unity of the cosmos, 
y contended that “‘ conjunctive relations are just as much matters of 
experience ”’ as are things. In fact, consciousness itself is only one 
of conjunctive relation among experiences. The system of external 
es, and the stream of our internal thinking, are really the same 
srience ’’ taken in different relations. Such was James’s ‘“ radical 
icism.”’ His psychology also disposed James to accept the reality of a 
human consciousness composed of all finite minds. This view seemed 
1 justified by the evidence of psychical research (automatic writing, 
umship, etc.), the phenomena of multiple personality, and above all 
> “ varieties of religious experience.’ These persuaded him of the 
nce of reservoirs of consciousness, “‘ a more of the same quality ” as 
n minds, a plurality of saving powers, with which man sometimes 
} into contact. James approved of theism, but regarded God as 
or of limited power and responsibility. The world, according to 
,is undetermined, so that it is quite possible to realise in it whatever 
asonably think ought to be realised. The good man is a “ faithful 
” in the cause of righteousness, and is justified in his faith in the 
te triumph of goodness. 


iples of Psychology, London and New York, 1890 ; 

ill to Believe, London and New York, 1897 ; 

tes of Religious Experience, London and New York, 1902 ; 
atism, London and New York, 1907 ; 

alistic Universe, London and New York, 1909 ; 

eaning of Truth, London and New York, 1909 ; 

roblems of Philosophy, London and New York, 1gI1I.] 


entalism.’”’ Thought, he maintains, is essentially an instrument 
So long as life proceeds smoothly people do not think. It is only 
e impulse to action is thwarted in some way that people pause to 
Their thought is an attempt to plan their action so as best to meet 
culties of the situation. And the validity of their thought is gauged 
success—“ that which guides us truly is true.’’ The sciences may 
to be interested in knowledge for its own sake. The highly abstract 
dge which they accumulate may appear to be remote from the 
al needs of life. In reality, however, the whole quest for truth is an 
te and potent method of forging effective instruments for the future 
f our practical life. The object of thought is, accordingly, con- 
as an ideal, that is, a plan of action. The object is, consequently, not 
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regarded as something ready-made, but as something which is pros 
sively constructed by the activity of thought. In such a philosophy 
moral problem is naturally supreme. Indeed, the initial motive of Dey 
‘* instrumentalism ” appears to have been his desire to overcome 
traditional dualism in logical standpoint and method between “ scier 
on the one hand and “ morals ” on the other. “I have long felt | 
Dewey] that the construction of a logic, that is a method of effe 
inquiry, which would apply without abrupt breach of continuity t 
fields designated by both of these words, is at once our needed theors 
solvent and the supply of our greatest practical want.” And what ck 
prompted his desire to produce such a joint, practical logic wa 
enthusiasm for social progress towards liberalism in the highest 
widest sense of the term. Instrumentalism is conceived by him as affos 
a suitable philosophic basis for such liberalism, in so far at least as 
opposed to all that is static and obstructive, and encourages experimen 
enterprise in social reconstruction. But, like Windelband, he also n 
tains that “‘ the next synthetic movement in philosophy will emerge | 
the significance of the social sciences and arts has become an obje 
reflective attention in the same way that the mathematical and phy 
sciences have been made the objects of thought in the past, and 1 
their full import is grasped.’’ One of the chief obstacles in the w: 
advancing beyond the legacy of that “ provincial episode’ Knoy 
Western European history, is the solicitude of many people abou 
present and future of religion. But, thinks Dewey, such people 
moved more by partisan interest in a particular religion than by int 
in religious experience ”’ as such. 


[Studies in Logical Theory, New York, 1903 5 
Essays in Experimental Logic, New York, 1916 ; 
Democracy and Education, New York, 1916 ; 
Reconstruction in Philosophy, New York, 1920 3 
Human Nature and Conduct, New York, 1922 3 
Experience and Nature, New York, 1925 ; 

The Public and its Problems, New York, 1927 3 
The Quest for Certainty, New York, 1929.] 


H. Vaihinger (b. 1852) has formulated an idealistic positivism 
monly known as “‘ the philosophy of ‘ as if,’ ”’ or “‘ fictionism.”’ It 
bines Kantian positivism (which confines human knowledge t 
empirical) and pragmatism (primacy of the practical reason) 
Schopenhauer’s voluntarism and pessimism, Darwin’s evolutionism 
Mill’s empiricism (which reduced reality to sensations and perm: 
possibilities of sensation). He holds that psychological analysis en 
sensations, feelings, and conations, that epistemological analysis en 
sense-data (or contents of sensation), while physical analysis ends in 
and motion. So far as practical life is concerned all these diff 
ultimate realities harmonise quite well, but thought cannot co-orc 
them in one rational system. This is due to the fact that though 
originally only an aid in the struggle for existence, and is still inca 
of dealing with purely theoretical problems. What has happened in thi 
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ought is only one instance of a common natural tendency. Namely, 
was originally only a means to a certain end may develop far beyond 
eds, and emancipate itself from its end to such an extent as to become 
d in itself. In this way thought has come to be regarded as an end in 
, and has set itself tasks which are quite beyond it, such as the 
ion of the problem of the origin and significance of the universe, and 
ar metaphysical problems. But the solution of such problems is 
ad thought—not merely beyond human thought, but beyond any 
ght as such. Many ideas are, in fact, just deliberate fictions affording 
ly apparent solutions of theoretical problems. In addition to their 
tically verifiable hypotheses, the sciences contain many such 
erate fictions. So do ethics, esthetics, and religion. What we call 
y consists of the contents of our sensations, or sense-data, which 
themselves upon us so that we cannot deny them. They exhibit 
‘laws or regularities of coexistence and of sequence ; and it is the 
ess of the sciences to ascertain these laws. By means of those sense- 
which we call our bodies we can exercise considerable influence upon 
st of the world (consisting of other sense-data). This world contains 
“manifestations of purpose, but also much that is purposeless. We 
take the world as we find it. Myths may be helpful, morally or 
tically. Many people find satisfaction in the fiction that the world has 
created, or is governed, by a supreme and perfect Spirit. But this 
res the complementary fiction of an evil opposing power. As to the 
icance of the world, man must by his practical endeavours try to 
ignificance and value into it ; he must not expect to find value and 
icance there ready made. Practical life and intuition are higher 
peculative thought. In our practical contact with reality all specu- 
riddles disappear, and our practical work in and for the world is 
re important than our theoretical speculations about it. 


iilosophie des Als Ob, 1911 etc. (Eng. Tr. The Philosophy of ‘‘ As 
London, 1924).] 


EALISM, EMERGENT EVOLUTION, AND FLUXIONISM IN 
ENGLAND, SOUTH AFRICA, AND THE UNITED STATES 


lexander (b. 1859) has constructed a philosophic system which has 
eat merit of unusual harmony with the broad results of modern 
€ and with the whole spirit of science. The stuff of the world, ac- 
g to Alexander, is Space-Time. Space alone is a mere abstraction, so 
e alone. The concrete reality is the four-dimensional Space-Time. 
S the same as pure Motion, for Time is not static. But pure motion 
yet matter in motion, for matter has to be generated first. Within 
ole of Space-Time, or pure Motion, point-instants may be dis- 
hed. These are the elementary events. Space-Time has certain 
jal characteristics which are consequently pervasive characters of 
tents. ‘he categorial characters are existence, universality, rela- 
rder, substance, quantity, number, motion. But besides these 
Sal characters there are also various empirical qualities which 
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. distinguish different classes of objects emerging under special conditi 
For Space-Time differentiates spontaneously into many different | 
figurations or collocations of point-instants. The simplest of these | 
sist of motions of various velocities and extents. But when these, or s 
of them, form certain patterns, then a new quality, namely materie 
emerges. Under certain further conditions such qualities as colour, s¢ 
etc., emerge. Given certain additional conditions, and life emerges. 
when such living complexes realise certain further conditions, then | 
sciousness emerges as an additional quality of living bodies. Her 
hierarchy of existents, in which whatever has the higher qualities alsc 
the lower ones from which they emerged. But the relation of a thing t 
highest quality is different from its relation to the lower ones. It * 
joys ” (or has a direct living apprehension of) its highest quality, but 
““ contemplates ” (or has a merely external apprehension of) the | 
qualities. Thus man, for instance, when he perceives a body (m 
his own body), “‘ enjoys’’ the process of perceiving, and “‘ contempla 
the body. Every conscious process is also a neural process. Wha 
in this case, ‘‘ enjoyed ” as a conscious process is also “‘ contemplat 
as a neural process. A mind is the substantial continuum of proc 
which have the quality of consciousness. Its cognition of objec 
a special case of the more general relationship of “ compresence 
togetherness of things, and does not change in any way the qua 
of the objects cognised. Now although consciousness is the hig 
quality of human beings, it is reasonable to suppose that there are 
higher qualities in the universe. The highest quality is called by # 
ander “ deity ’’ or divinity ; and “‘ deity ’’ is conceived to be the hi 
quality of God in the same way as consciousness is the highest qu 
of man. The whole universe is the body of God. But mind is 

one of his lower qualities. What kind of a quality “‘deity”’ is we ca 
tell. But its nature may be assumed to be changing. For the univet 
never complete, and new and higher qualities may continue to em 
So that “ deity ” is always becoming, always yet to be. But Go 
the whole universe tending towards deity exists always. And this 
counts for the human longing for God, and for communion with 

It is the world with its nisus towards deity that stirs this longing i 
Practical religion consists in doing our part so as to advance the we 
progress towards deity, by helping the good to triumph over ey 
human affairs. As to the relation of the finite many to the infinite 

“ the One is the system of the many in which they are conserved, no 
vortex in which they are engulfed.” 


[Space, Time and Deity, London, 1920.] 


L. T. Hobhouse (1864-1929) elaborated a philosophy which ma 
described as a form of evolutionary realism, but which is specially 1 
worthy for its endeavour to effect a compromise between a numb 
philosophical antitheses—monism and pluralism, idealism and mat 
ism, empiricism and rationalism. Under the influence of Bosanqu 
embraced the view of the systematic or organic function of rei 
Immediate judgments are not final. “‘ The basis of rational judg: 
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a the inter-connection of judgments. . . . The whole rests upon the 

and in turn maintains them, and it is this organic principle of mutual 
ort through inter-connection which is the Reason.” The speculative 
n is the continuous and comprehensive effort towards harmony in 
adgments which interpret experience. The practical reason is the 
impulse applied to all of our experience that we value. But it is a 
ke to assume that the whole somehow explains the parts, without 
ig also the explanation of the whole in the nature of the parts which it 
together. This mistake is mainly responsible for the idealist identi- 
m of knowledge with reality, in violation of the claim of knowledge 
er to objects beyond itself. “‘ Nothing exists because it is known, but 
wn because it exists.” ‘‘ Briefly, there is in the nature of knowledge 
no ground for restricting the nature of the known or knowable. 
they are must be learnt from the reports of our immediate judg- 
;in so far as their deliverances are reduced to consistency.” Know- 
is the correlation both of immediate judgments and of objects, for 
iterconnected system of judgments asserts a Reality of intercon- 
1 objects. This is so, not because objects must adapt themselves to 
ht, but rather because thought has learnt to accommodate itself to 
jects. But the extent of the interconnection of objects must not be 
erated. We must distinguish between organic and harmonic unity. 
is organic unity wherever there is some degree of both mutual 
dence and independence among the parts. The greater the mutual 
dence, the greater is the tendency towards harmony ; the greater 
independence, the greater are the opportunities for conflict. Now 
y has an organic unity, but is only slowly moving towards the 
nic ideal. Mind with its teleological activity is the tendency to- 
interrelation and harmony. But in so far as there are also inde- 
t or uncorrelated factors in existence, Reality is also characterised 
chanism. Yet the characteristic process of Reality as a whole is 
pment. And the end of its development is not the peace of death, but 
mony which keeps all things alive. The spiritual power, the prin- 
f goodness that dwells in the world will some day come to its own. 
not inherent in the tendencies of things as such, but results from a 
to co-ordinate them. There is no evil principle in the sense in which 
a good principle. And so the world is worth living in, and fighting for. 


heory of Knowledge, London, 1896, 2nd ed., 1921 ; 
in Evolution, London, 1901, new ed., 1915 ; 

in Evolution, London, 1906, new ed., 1923 ; 

ment and Purpose, London, 1913, new ed., 1929 ; 
Development, London, 1924.] 


loyd Morgan (b. 1852) is largely responsible for what is known as 
ilosophy of emergent evolution. His general attitude is realistic or 
ic. He accepts the reality of a physical world of events interpretable 
S$ of a four-dimensional space-time frame. These physical events 
tan ascending hierarchy of kinds of relatedness in the case of atoms, 
€s, organic cells, and organisms respectively, each succeeding 
olving the preceding. He also assumes a correlation of psychical 
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with physical events. When certain physical events occur in the coy 
of the brain there is consciousness. But this correlation is without a br. 
There are no physical events, or systems of such events, which are 
also psychical events, or systems of such events. There are not two wor 
a physical and a psychical, but one world, which is psycho-physical ff 
top to bottom. What we call “‘ things ”’ are clusters or systems of phys 
events regarded in abstraction from their psychical correlates. Eve 
come together to form systems of all degrees of complexity. In any s 
system it is possible to distinguish between its stuff and its relations. 
simpler systems may constitute the stuff of more complex systems. T] 
e.g., electrons are the stuff of atoms, atoms of molecules, molecules 
the stuff of a drop of water, and so on until we reach vital events in 
cellular tissues which are the stuff of the organism. Each of these syst 
has its special set of relations, which are called intrinsic if within any 
system, and extrinsic when they interrelate two or more systems. Mi 
over, these systems are objectively real; they are not carved out ¢ 
continuum by our interests. Mind is wholly intrinsic to the indivi 
percipient, but stretches out into the external world through conse 
reference to things in that world, which thereby become its object 
reference. This is possible because each receptor pattern has its « 
psychic sign which is projicient in such a way as to subserve behavi 
In this way the skeleton of independent physical events is clothed 1 
flesh and raiment by the construction of psychic signs projiciently refe: 
to them as the objects signified in perceptual experience. 

The world at large consists of (1) physico-chemical events, (2) 1 
events which occur only in organisms, and (3) mental events which ot 
only in some organisms. In vital events there is a new kind of related 
that does not obtain among merely physico-chemical events ; an 
mental events there is a further kind of relatedness that does not obtat 
merely vital events. In other words, vitality is an emergent (or un 
dictable) quality of organisms ; and mentality is an emergent qualit 
some animals. But the emergent quality does not supersede the ol 
only supplements it. A system of vital events remains also phys 
chemical ; and a mental system remains also a vital one. But the phys 
chemical processes in a living organism are rather different from @ 
in an inorganic one ; and the vital processes in a mental system are ra 
different from those in a merely living one. As a man of science L 
Morgan fully accepts its naturalism with natural piety. But if, as a pl 
sopher, he is asked to account for the direction of emergent evolutior 
can only suggest that the scientific conception of evolution may be sup 
mented by the concept of the progressive unfolding in time of revelat 
of that ‘“ Activity ’? which is universally enfolded sub specie etermt 


[Animal Life and Intelligence, London, 1890 ; 
Habit and Instinct, London, 1896 ; 
Interpretation of Nature, London, 1905 5 
Animal Behaviour, London, 1908 3 

Instinct and Experience, London, 1912 5 
Emergent Evolution, London, 1923 ; 

Life, Mind and Spirit, London, 1926.] 
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N. Whitehead (b. 1861) has taken upon himself the task of repairing 
philosophic damage done by his fellow mathematicians. Mainly 
igh the influence of the highly abstract methods of mathematics 
re, so rich in direct experience, has been reduced to something 
indless, scentless, colourless, merely the hurrying of material, end- 
, meaninglessly.”?’ Mathematical physicists have taken the cosmic 
a to pieces (fortunately in thought only). Whitehead tries to put it 
her again by means of his “‘ philosophy of organism.” It is the am- 
1 of this philosophy to vindicate the reality not only of secondary 
ties but of all that contributes to the esthetic, moral and religious 
f humanity, and at the same time to do justice to the legitimate 
s of science. The mechanistic tendency of science and its materialism 
ue to its concentration on abstractions, merely logical entities. Actual 
ience is always an experience of concrete events. These concrete 
s may legitimately be analysed into simpler elements or aspects, 
ded these abstractions are not hypostatised as such, and treated as 
th they were self-contained realities. The actual events of experience 
oncrete systems, or “ organisms,”? in which the character of the 
> (like the “ entelechy ” of Aristotle and Driesch) influences the 
characters of various subordinate parts, elements or events which 
itute it. ““ Organism,” in this extended sense of the term, is a charac- 
ic of all reality, and is not restricted to living organisms. It is a fun- 
ntal feature throughout the whole of nature. Physics, according to 
shead, is the study of the smaller organisms (atoms, etc.), whereas 
sy is the study of the larger organisms. Whitehead not only mini- 
the contrast between the organic and the inorganic, he also rejects 
alism of mind and body. The mind is treated simply as a special 
isation of the system of events that constitute the body, and the 
activities rendered possible thereby. But this must not be taken 
an that Whitehead thinks in terms of “‘ substances.”” Following the 
of recent physics, he takes “‘ events ” for his units. The universe 
ts of events and their interrelations. Events vary in complexity. 
ger events are systems of lesser events and eventually of “‘ ato 

. Reality is thus conceived as a flux, after the manner of Heraclitus, 
Whitehead also tries to salvage something of Eleatic permanence 
iting Forms, “ eternal objects,’’ or universals, somewhat after the 
t of Plato. “‘ In the inescapable flux, there is something that abides ; 
overwhelming permanence, there is an element that escapes into 
Atomic events are called ‘‘ actual occasions ”? (also “ actual enti- 
so that an event in the more general sense is a nexus of actual 
ms, interrelated in some determinate fashion in one extensive 
. What is commonly called a thing or a person is a society of 
» OF a Systematic stream of such events, having a certain causal 
uity. Now each actual occasion is related to every other actual 
n in the universe, and so the universe is one compact, organic 
of actual occasions, an “ interlocked community ” of events. And 
h this mutual interlocking of events it may be said in a sense that 
ing is everywhere at all times.’? The Space-Time continuum is 
with Alexander) a primitive datum but a construction from the re- 
between actual occasions. The “‘interlockings ” of actual occasions 
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are called ‘‘ prehensions,”” and are conceived causally. Each actua 
casion is generated from its prehensions of preceding occasions, ar 
prehended by succeeding occasions. The process thus resembles E 
son’s conception of the telescoping of the past in the present. In this 
each actual occasion attains ‘‘ objective immortality” in spite of 
flux. The “‘ togetherness ” of the universe, ‘‘ the principle of cor 
tion,” is identified by Whitehead with God. ‘‘ God is not concrete 
He is the ground of concrete actuality.” “‘ The World is the multip! 
of finites seeking a perfected unity.’? God is “‘ the unity of vision see 
physical multiplicity.” ‘‘ He is the lure for feeling, the eternal ur; 
desire,’’ and each creature has its ‘‘ prehension ” into God. “‘ The tl 
of Cosmology, which is the basis of all religions, is the story of the 
namic effort of the World passing into everlasting unity, and of thes 
majesty of God’s vision, accomplishing its purpose of completion b: 
sorption of the World’s multiplicity of effort.’’ But “‘ neither God 
the World reaches static completion. Both are in the grip of the ulti 
metaphysical ground, the creative advance into novelty.” 


[The Concept of Nature, Cambridge and New York, 1920 5 

Science and the Modern World, Cambridge and New York, 1926 ; 
Religion in the Making, Cambridge and New York, 1926 ; 

Process and Reality, An Essay in Cosmology, Cambridge and New * 


1929.| 


G. E. Moore (b. 1873) may be said to have taken up again the 
which T. Reid (1710-1796) waged against the excesses of “‘ the w 
ideas.” Like his prototype, Moore is a defender of “‘ common se 
Negatively, his main contention is that idealism has not made out it: 
on behalf of the sole reality of what is mental. There is, therefor 
reason for abandoning the common-sense assumption that there 
material facts as well as mental facts. Positively Moore has done 
more than enumerate a series of realistic propositions embodying hi 
credo as well as that of common sense. This may be summed up brie 
follows. (1) There is no good reason to suppose that every physica 
is logically or causally dependent upon some mental fact. (2) Thet 
and have been material things. (3) There are and have been many s 
Perhaps rather unlike common sense, Moore does not hold that th 
good reason for believing in the existence of God, or in human sui 
after the death of the body. As a philosopher especially interested ! 
theory of knowledge, Moore is deeply concerned about the c 
analysis of the propositions which he accepts as true, namely those b 
summed up in (2) and (3) above. What exactly is known when it is ass 
for instance, that “‘ this is a hand ” ? “‘ Two things only seem to me 
quite certain about the analysis of such propositions . . . namely 
whenever I know, or judge, such a proposition to be true, (1) th 
always some sense-datum about which the proposition in questior 
proposition . . . and (2) that, nevertheless, what I am knowing or ju 
to be true about this sense-datum is not (in general) that it is 7 
hand ... etc., as the case may be.” “ In other words, to put my vi 
terms of the ... ‘ theory of representative perception,’ I hold . . . tha 
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rectly perceive my hand ; and that ... I perceive... something which 

representative of it, namely, a certain part of its surface.’? But how 
y the representative sense-datum is related to the actual hand he 
ot know, for he is not satisfied with the various solutions suggested 
to. Similarly with the proposition “‘ there are and have been many 
”’ He is certain of its truth, but unaware of its correct analysis. 


ipia Ethica, Cambridge, 1903 ; 
, London, 1911 ; 
ophical Studies, London, 1922.] 


). Broad (b. 1887) is chiefly known for his Object Theory of Sensa. 
is theory there are three entities involved in every perception. First, 
ire states of mind, called sensations. Secondly, these sensations have 
3, called sensa, which are concrete particular existents, like coloured 
patches, or noises, or smells—the sensa actually having the attri- 
of shape, size, hardness, colour, loudness, coldness, etc. Thirdly, 
re physical objects, the existence of which, and their presence to our 
, we are led to believe in by the existence of the sensa and their 
ce to our minds in sensation. The properties which we ascribe to 
wysical objects are always correlated with and based upon the 
ties of the sensa, but are not always identical with them. When we 
raight down upon an object, and the sensum is round, the object 
will also be regarded as round; but when looking at an object 
ely, the elliptical sensum may make us believe that the physical 
is round. As a rule we are not interested in the sensa as such, but 
physical objects of which they are the appearances. For it is the 
objects, not the sensa, that can help or hinder us in the struggle 
tence. 
ing from Epistemology to Ontology, and more especially to the 
of Life to Matter, Broad favours the theory of Emergence. 
ing to this theory there are certain wholes composed of certain 
ents in a certain relation, and they are such that the character- 
Operties of the whole cannot be deduced from the properties of the 
ents either in isolation or in other kinds of wholes. To understand 
ergent wholes it is not enough to know how the parts would 
Separately, we must also know the laws of their behaviour when 
in that way ; and the latter is independent of the former. Such 
Nce, according to Broad, is already observable in the inorganic 
the knowledge of the properties of elements as such does not 
one to predict the properties of a compound—but is most striking 
case of organisms. There appears to be a general tendency for 
xes of one order to combine with each other under suitable con- 
to form complexes of a higher order. At each stage there arise 
ith new characteristics, and at every stage there are new possibi- 
further developments. In comparison with Biological Mechanism, 
ty of Emergent Vitalism has the advantage that it can dispense 
e aid of a Deistic supplement. 
telation between body and mind is, according to Broad, very in- 
Mind acts on body in volition, and body acts on mind in sensation. 
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If the relation is not described as one of interaction, it is mainly bec: 
that word does not express adequately the intimate character of the 
lation. 

Specially interesting is Broad’s view of ‘‘ psychic factors.” He f 
enough evidence in certain abnormal psychical phenomena to dispose 
in favour of the view that the mind is not a mere epi-phenomenon oj 
body and existentially dependent on it alone, but a compound subst; 
whose constituents are the organism and a “‘ psychic factor ”” which is 
itself a mind, but which may combine with a series of organisms to f 
a successive series of minds. The psychic factor may exist independe 
of an organism, and may also combine temporarily with a medium ¢ 
to reproduce the characteristics of some dead man whose body it 
once animated. On such a view the survival of the whole mind of a hu 
being is, of course, excluded. 

On the question of the status and prospects of mind in nature Bre 
views are not very definite, nor very rosy. Perpetual mental progre 
neither impossible nor inevitable. The possibility depends on our get 
an adequate knowledge and control of life and mind before the comt 
tion of ignorance on these subjects with knowledge of physics 
chemistry wrecks the whole social system. “‘ Which of the runners in 
very interesting race will win, it is impossible to foretell. But physics 
death have a long start over psychology and life.” 


[Perception, Physics and Reality, Cambridge, 19143 
Scientific Thought, London, 1923 ; 

The Mind and its Place in Nature, London, 1925 3 
Five Types of Ethical Theory, London, 1930.] 


Earl Russell (b. 1872) has described his philosophy as “‘ logical ai 
ism,” sometimes also as ‘“‘ neutral monism,” as ‘“‘ pluralism,” 
‘“‘ realism.” It is all these, as will be indicated briefly. To some & 
Russell follows the example of British empiricists and tries to analyse 
complex experience into its elements or ‘‘ atoms.”’ But he avoids the 
take made by Locke and his successors when they assumed that a ¢ 
plex whole is nothing more than the bare sum of its elements an 
their separate causal efficacies. Russell realises that a configuration 
lose its causal properties when broken up into its elements. But he n 
tains that nevertheless it does consist of these elements related in ce 
ways, and that is why he calls his philosophy “‘ logical atomism.” . 
philosophy is not intended to supplant, but only to supplement, the 
ences by way of rather speculative suggestions about the world as a w. 
And since science and common sense assume the independent reality 
multiplicity of events, things, etc., and there are no convincing argun 
to the contrary, Russell feels justified in embracing both “‘ realism ” 
“ pluralism.” But what is the nature of the real elements of whicl 
world is composed ? Idealism, which describes them as psychic 
character, is rejected by Russell, though he admits its possib 
Materialism is rejected even more decisively, especially in view 0 
present tendency to reduce matter to mere radiation or wave-en 
He prefers to regard the ultimate stuff of reality as neither menta 
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rial, but “‘ neutral ”’ in respect of these alternatives. But he thinks 
the whole world is composed of only one kind of stuff, namely events. 
ce the name of “ neutral monism.” But this “‘ monism ”’ is not in- 
istent with “‘ pluralism,”’ for the monism is qualitative whereas the 
alism is substantival. In other words, although Russell admits only 
kind of stuff, he also admits the existence of a great multiplicity of 
ts, each minimal event being logically .a self-subsistent entity. “ The 
d consists of a number, perhaps finite, perhaps infinite, of entities 
h have various relations to each other, and perhaps also various quali- 
Each of these entities may be called an ‘ event.’ ” With regard to 
practical problems of life and its values, Russell disparages the 
iletic function which philosophy has inherited from theology. 
ilosophy cannot itself determine the ends of life, but it can free us 
‘the tyranny of prejudice and from distortions due to a narrow 
399 


Knowledge of the External World, London, 1914 ; 
ticism and Logic, London, 1918 ; 

duction to Mathematical Philosophy, London, 1918 ; 
lysis of Mind, London, 1921 ; 

Jutline of Philosophy, London, 1927.] 


E. McTaggart (1866-1925) was a realist in his epistemology and an 
ist in his ontology. According to him knowledge is a true belief, and 
ief is true when it corresponds to a fact, that is, to something that is 
thing. The relation of correspondence is not a relation of similarity, 
it cannot be defined further. Existence and reality are indefinable 
ties. What exists must be real, but what is real need not exist. For 
ce, qualities and relations are in themselves real without being 
nt, though the qualities and relations of existent substances may be 
existent. McTaggart denied the existence of time, of matter, and 
se-data. He held that the universe is spiritual, consisting of selves 
ged in one or more primary wholes. The whole content of these 
S consists in their perceptions of themselves and of each other. 
€ perceptions have emotional and volitional qualities. The universe 
ot been created, for what is created must be in time, and nothing is 
e. Moreover, the appearances of design in the universe do not sug- 
conscious designer as its only possible cause, since a certain amount 
er, and a certain direction towards the good, follows from the intrin- 
ture of existence. 


e Dogmas of Religion, London, 1906, 2nd ed., 1930 ; 
ature of Existence, Cambridge, I., 1921; II., 1927.] 


Santayana (b. 1863) is the poet-philosopher of America, though a 
iard by birth. He is partly a “‘ critical realist,” but this does not 
ately describe his philosophy. He accepts the reality of trans- 
nt existences. Of these, however, we have no direct apprehension. 
y ‘‘ animal faith ” that we accept their reality although they are not 
y “given” to us. What is given to us consists of certain images, 
ms, surface appearances, or general characters which we refer to the 
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transcendent existences. All such images, etc., Santayana r 
‘* essences.’’ All the familiar pictures painted by the senses, all the theo; 
of science, and all the doctrines of religion belong to the spher 

“ essences.” And they can all be regarded as so many compatible, thoy 
different, arts of expression of the same transcendent matter. Materialj 
is a presupposition of conventional sanity ; religion is a fairy-tale of 
science. ‘‘ All is a tale told ... by a dreamer. . . . Sensations are ra 
dreams; perceptions are et eae sustained rk developed at w 
sciences are dreams abstracted, controlled, measured, and rende 
scrupulously proportional to their occasions. Knowledge accordingly 
ways remains a part of imagination in its terms and in its seat ; yet 
virtue of its origin and intent it becomes a memorial and a guide to 
fortunes of man in nature.” The whole life of reason is generated ; 
controlled by the animal life of man in the bosom of nature. Hun 
ideas have expressive, symbolic value : they are “‘ the inner notes soun 
by man’s passions and by his arts ”’ ; and they become rational partly 
their inner harmony, and partly by their adjustment to external facts 
possibilities. The human mind being thus essentially poetical, hur 
wisdom lies in taking everything good-humouredly, with a grain of; 
In any case consciousness, according to Santayana, has no pract 
effectiveness, being merely an epiphenomenon, a “ sort of ritual sol 
nising the chief episodes in the body’s fortunes.” The only good access 
to man is the satisfaction to be derived from the sheer exercise of 
reason, and in the esthetic joy that his artistic creations may yield. 


[The Life of Reason, 5 vols., New York, 1905-6 ; 
Winds of Doctrine, New York, 1913 5 

Scepticism and Animal Faith, New York, 1923 ; 
Dialogues in Limbo, New York, 1925 3 

Platonism and the Spiritual Life, New York, 1927 ; 
The Realm of Essence, New York, 1927.] 


General ¥#. C. Smuts (b. 1870) has outlined a philosophy which he 
called Holism. By holism he means a tendency to the formation of $} 
mic wholes, each of which is more than the bare sum of its compo: 
parts. A whole is not a mere aggregate of parts but has a certain struc 
(or ‘‘ form,” as Aristotle said) in virtue of which it has greater potent 
ties than a mere aggregate of similar parts could have. Smuts cont 
that this tendency to whole-making is traceable in all types of rez 
and is the ground of what has been called creative or emergent ev 
tion, which is inconsistent with bare mechanism. Modern science, ace 
ing to Smuts, furnishes ample evidence in support of holism. Space 
time, for instance, are no longer regarded as homogeneous continua, 
have been reduced to a curved and warped Space-Time having a def 
structure. Matter likewise has been given a precise structure. Chem 
treats the different kinds of substances as the results of different st 
tural arrangements of atoms and molecules ; and physics treats the ai 
themselves as varying in character with the different structural arra 
ments of protons and electrons in quasi-solar systems. Matter thus 
ceived as a system of electric charges is very different from the old 1 
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and its difference from living protoplasm is considerably reduced. 
ll differs from the atom in its greater complexity of structure and 
n, and in the greater co-operation of its parts, which are made to 
n for the whole. The same applies even to a greater extent to or- 
s consisting of multitudinous cells. Just as a “ thing ” is a synthe- 
event ”’ in the system of Relativity, so an organism is a synthesised 
of history, which includes not only its present, but much of its 
d even its future. The next higher “ whole ” after organism is 
In minds, or psychical organs, the central control is marked by 
usness, and has a creative power of far-reaching character. The 
known whole is Personality, which is characterised by the greatest 
1 and creative power. 

world is characterised by both mechanism and free creation. There 
lanism wherever the working parts of an aggregate produce their 
individually, so that the total effect is merely the sum of their sep- 
fects. In the course of evolution holism, with its creativeness, gains 
hanism, and at the stages of mind and personality mechanistic ex- 
yn is hopelessly inadequate. But mind, and even life, must not be 
t of as new agents. Life, and mind, and personality must rather be 
ed as successive advances in the “‘ holistic ” structure of matter, 
14g no disturbance in the prior structure on which each, in turn, 
l, each being a creative continuation of the old, not a denial of it. 
> inner trend of the universe is directed away from the merely 
ical towards the holistic type as its immanent ideal. The swmmum 
of holistic philosophy is free and harmonious self-realisation. The 
nisus of the universe is regarded as a guarantee that the ideals of 
ing, of Truth, Beauty and Goodness are firmly rooted in the 
f things, and are likely to be realised eventually. 


and Evolution, London, 1926.] 


PRESENT CONCORD BETWEEN SCIENCE, PHILOSOPHY, 
AND THEOLOGY 


oregoing account of recent and contemporary philosophy shows 
re is considerable vitality in the philosophic thought of the age. 
ffer may pretend that all these philosophies are little more than 
iniscences of the thought of past ages. He may take to pieces all 
ilosophical tapestries and show that they are mainly a patchwork 
s derived from Heraclitus or Parmenides, Plato or Aristotle, 
s or Spinoza, Locke or Leibniz, Kant or Hegel, Schelling or 
hauer. And he may reiterate the oft-repeated charge that there 
ogress in philosophy. Such disparagement, however, would be 
ted, even if we admit some of the points on which it professes to 
. After all, the whole history of civilisation is so short that it has 
scribed as a “‘ provincial episode ”? when measured in terms of 
al time, to say nothing of cosmic time. And of this “‘ provincial 
” the whole history of philosophy is but a single aspect, which 
erged about twenty-five centuries ago, and has been more or less 
ed more than half the time. Moreover, the problems of philosophy 
liarly difficult to answer in a manner that may command general 
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consent. For they do not lend themselves to the kind of empirical ver 
cation which secures something like general agreement in the science 
In fact, as soon as any group of problems becomes amenabie to empiri 
verification it forsakes its parental, philosophic home, and sets up 4 
separate science. In this way philosophy always remains the limbo 
highly speculative questions, which it is very difficult to answer sai 
factorily, but which most intelligent persons find it equally difficult 
suppress. And since times do change, and we change with them, ¢& 
age needs at least a restatement of old problems and old solutions 
terms best adapted to its own habits of thought or speech. An excess 
straining after originality, or the appearance of originality, may do m 
harm than good. A knowledge of the history of one’s subject is proba 
a universal requisite, but especially so in the case of philosophy. For 
philosophy it is particularly true that all history is contemporary histc 

One of the most interesting features of recent and contempor 
philosophy is the renewed co-operation between men of science ; 
philosophers. During a great part of the nineteenth century scie 
and philosophy were scarcely on speaking terms. The estrangement | 
probably rather harmful to both: science became rather materialis 
and philosophy lost something of its realism. The more friendly relati 
ship between philosophy and science is therefore to be welcomed, 
the change of mind on the part of some men of science is not without 
dangers. The pendulum has swung rather hastily from the material 
to the idealistic extreme. As already suggested, the change is largely 
to the new conceptions of matter. The displacement of the old § 
impenetrable pebbles by electric charges, or wave radiations, incl 
some people to think that matter has lost its materiality and assume 
new spirituality. This reminds one rather of a story told by an emit 
ecclesiastic about a young lady who, having strayed so far from the pat 
virtue as to have a baby, pleaded in mitigation that it was only sucha 
little baby ! Matter, however refined, is matter still, not mind. Moreo 
some eminent physicists, like J. J. Thomson, do not accept thet 
substantial view of matter in its entirety. 

Next to the new theories of the nature of matter, the now wi 
accepted Principle of Indeterminacy has had no little share in conver 
certain scientists to a religious view of the world. The principle in q 
tion is intimately connected with the new views on matter. It has t 
found impossible to determine simultaneously the energy and the post 
of a particle. This has been interpreted to mean that electrons or 
ticles really have no definite energy and position, both being objecti 
indeterminate. From this alleged instance of indeterminacy there 
been inferred a general Principle of Indeterminacy (or of Uncertai 
according to which, as some would maintain, there is no such thing ir 
physical world as that causal determination on which the older scien 
insisted, and on which the mechanistic philosophy was based. The $I 
ficance of the Principle of Indeterminacy in relation to free-will 
miracles has made a great impression not only on professional the 
gians, but also on some scientists, who have consequently shown a 
interest in theological thought and phraseology. But the precise mea 
and significance of the new principle are still in the melting-pot. Ein 
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thers regard it as a merely temporary “‘ asylum of ignorance,” and 
ct an early restoration of the principles of rigorous causality within 
jomain of science. In the meantime, the physicist’s reliance on 
abilities concerning the constancy of proportions in which atoms 
rgo certain changes (like disintegration) in a certain time appears to 
fidence of physical regularity and determinacy rather than of the 
of caprice. 

le new scientific speculations, of which but a few examples have been 
red to here, have culminated in a certain tendency among some 
tists which can only be described as a kind of mysticism. First 
ce is described as nothing more than a system of symbols, and even- 
7 the whole choir of heaven and furniture of earth seem to fade away 
i host of bloodless symbols. This whole tendency naturally enough 
in a kind of ontological idealism, the whole universe being reduced, 
elled up, to thought pure and simple. Whether all this is explicitly 
ded is not certain. One and the same scientist may be found to 
ibe the world, in the same breath almost, as “‘ thought ”’ and as 
it*’—a combination which rather betrays the obscurity of inade- 
reflection. But in any case the real nature of symbolism does not 
ir to be sufficiently appreciated. A symbol is always a thing of one 
which suggests a thing of another kind. Symbolism, it is true, implies 
tht, since it is only for thought that one kind of thing can suggest or 
another. But symbolism does not imply the reality of thought only, 
iless a material thing really is material it cannot serve as a symbol of 
ing else. The emphasis so often laid on the symbolic character of 
¢ and of nature, though intended perhaps to lay stress on the signi- 
of things, ends only too frequently in mystification. 

foregoing considerations may help to explain the unusually friendly 
nship which is loudly proclaimed to exist now between science and 
hurches. Such an amicable attitude is certainly better for all con- 
than was their long-continued antagonism. Yet it is not without its 
rs. [he history of science makes it pretty clear that science was most 
when it followed naturalism as its regulative ideal ; and that it 
ed, or remained immature or barren, when it came under the in- 
e of theological or mythological conceptions. Let science continue to 
its lonely furrow, as indifferent now to the flatteries of the 
hes as it was erstwhile to their frowns. Galileo and Descartes, 
and Newton, were deeply religious men (some of them, indeed, 
superstitiously so), yet they took good care to keep their theology 
their science, and to carry on their scientific researches on strictly 
listic lines. Their example deserves to be followed by other men of 
» whose theology is probably much more nebulous than was that 
ir distinguished predecessors. Let it not be forgotten that the 
e things said by men of science about religion in general may be 
ed in the defence of dogmas and practices which they do not ap- 
In this way the representatives of science may actually obstruct the 
advance of the Churches along the paths of progress which, 
under the stimulus of science, they have been following, however 
, Since the days of Bruno, and Galileo, and Servetus. Science owes 
derful progress mainly to its specialisation, or division of labour. 
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It is hardly in keeping with the best traditions of science that its repre; 
tatives should play the parts of popular philosophers and pontiffs. In 
early decades of the nineteenth century, it is true, some of the Fellow, 
the Royal Society of London did perpetrate a series of Bridgew 
Treatises ‘‘ on the Power, Wisdom and Goodness of God, as manife 
in the Creation.’’ Nearly a century has elapsed since then, and pe 
still have faith in God and in the Royal Society in spite of those treat 
It would be a great pity if that fact served to encourage many of 
present Fellows of the Royal Society to tempt Providence too of 
Theologians and philosophers certainly have much to learn from scie 
Let scientists continue to render the invaluable service of teaching th 
by all means—but let them teach science, not philosophy nor theolog 
Contemporary philosophy likewise seems to stand in need of an an 
gous warning. Considering the fact that so many philosophers were 
merly students of theology, the relations between philosophy 
theology are naturally expected to be friendly. Among British phil 
phers, indeed, the number of defenders of the faith seems to be ab 
mally large. It may be that academic conditions, and institutions like 
Gifford Trust, either encourage this tendency, or give undue promin 
to those who follow it. But philosophy will be in a healthier condi 
when it has entirely ceased to be a handmaid to theology, and pur 
its cosmic problems as independently as possible of vested interests, 
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. INTRODUCTION TO ECONOMICS 
By 
MAURICE DOBB 


SYNOPSIS 


jomics is most easily defined in terms of the type of question it 
; to answer. The difference between different schools of thought, 
particularly between the classical economists and modern econo- 
3, Mainly consists in the different questions they pose and seek to 
er. The Physiocrats first tried to represent the economic system 
unity, having a rational consistency, and regulated by a system of 
ural laws.”’ It was the purpose of Political Economy to discover 
laws. In this they played the historical réle of intellectual cham- 
3 of the new capitalist order. They were principally concerned 
the laws regulating “ the circulation of wealth,” and by dis- 
ing these laws sought to establish practical precepts for the action 
vernment in levying taxation and framing commercial and in- 
ial legislation. Their most significant contribution was the con- 
n of “real cost’ and of “surplus.” Following them, Adam 
and Ricardo developed the Theory of Value, and elaborated 
eory of free competition and Jaissez-faire (or non-interference of 
nment in economic affairs). Marx, however, took the basic con- 
ns of classical Political Economy, and by enlarging the concept 
surplus” into his concept of “ surplus-value ” used Political 
my as a Criticism of the capitalist system. 


e second half of the nineteenth century economics, with 
s and the Austrian School, acquired its modern form. The 
e from the old Political Economy to the new Economics was 
cterised by a shift-of emphasis from cost and supply to demand 
tility as determinants of market value. The new theory is fre- 
ly termed the Theory of Marginal Utility. But the change went 
r. It represented a concentration on a theory of price, as distinct 
the classical concept of “‘ intrinsic value.” The theory of price 
onceived as a theory of equilibrium ; and a mathematical tech- 

was employed. The differences between modern schools of 
mists mainly consist in the different ways in which they seek to 
this problem of postulating an equilibrium. Certain economists, 
er, such as Marshall, have sought a synthesis between classical 
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and modern theory, and have based their theory on a subjective, ¢ 
psychological, conception of utility and of cost. In this way economx 
has provided a new justification for capitalism, even while an it 
creasing number of “ exceptions ” have been admitted to the classic 
case for laissez-faire. But since modern economic theory poses a di 
ferent set of questions from classical Political Economy, the former: 
not competent to pass judgment on most of the wider issues wit 
which the latter was concerned. Particularly does modern economy 
fail to afford any adequate solution of the so-called Theory of Distr 
bution. In the Theory of Money modern economists have made in 
portant progress. Possibly the future will see an increasing tel 
dency for economists to develop statistical and realistic studies 1 
particular concrete problems, 
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NV INTRODUCTION TO ECONOMICS 


define what Economics is about is considerably more difficult than 
t people think. Economic text-books have provided a number of de- 
ions. ‘“‘ Economics is a study of man in the ordinary business of life.”’ 
sonomics is a study of those motives and actions which are capable of 
ig measured in money.”’ But such definitions do not carry us very far. 
nductive and experimental sciences a preliminary definition of scope 
ven (at least initially) by the nature of the material, although even here 
frontier may be a vague and fading one : for instance, the frontier be- 
2n Astronomy and Physics to-day. But since experiment in the social 
aces is so restricted, Economics is primarily a deductive science, 
ch (like Geometry and Mechanics) deduces a series of conclusions 
14 certain premises or assumptions ; and in a deductive study it is 
sssarily the development of the concepts themselves which provides its 
ndaries. In such a case when different schools of thought exist, em- 
ing qualitatively different concepts, a satisfactory definition is hardly 
ible which includes them all. Each may be separately defined, and 
| the relationship in which each stands to the other may be expressed 
‘rms of something wider. But a final and satisfactory answer can only 
y be given when qualitative differences have been reduced to a com- 
term, viz., to common differences of quantity or number. This stage, 
ever, is far removed as yet in a field so little charted as the social 
ces ; and for the present the most satisfactory way of defining Econ- 
s seems to be in terms of the type of question which it asks and seeks 
swer, and similarly to define the rival schools of thought in terms of 
ifferent questions they pose to themselves or of differences in the 
of answer they afford. Much of the confusion which reigns in the 
of Economics to-day is, I believe, due to failure to use this simple 
e. Much barren controversy—for instance between the classical 
omists and modern economists—has been staged with no issue but 
ate and confusion, because the contestants have failed to realise 
each is engaged in answering a different set of questions—Ricardo 
arx, for instance, being concerned with certain aspects of the dis- 
tion of wealth between classes, Jevons or Pareto with the conditions 
ice-equilibrium on a competitive market. Much of the discussion as 
e adequacy of a certain theory (say of wages or of profits) turns on 
er it answers the questions it claims to when those questions are 
ed with a greater or smaller degree of explicitness. More than one 
omist has launched his enquiry in quest of answers to certain ques- 
; and then has proceeded to employ an apparatus of assumptions 
h essentially preclude those questions from receiving any answer. 

is the fashionable view to imagine that the early economists were the 
e craftsmen of economic science who, working with inferior tools and 
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experience, built their structure in an imperfect way, and that thej 
modern successors have retrieved their errors and mistakes in a mor 
finished and completer structure. Ricardo is said to have emphasise 
*‘ only one side ” of the problem (e.g. supply, not demand) : to have oh 
ticed only one set of the forces at work ; Adam Smith to have laid certai 
foundations (his enquiry into the causes of the wealth of nations) whiel 
needed the improved technique of a hundred years later to complete 
Hence the concepts of classical economy are laid against the concepts ¢ 
twentieth century economic theory and directly compared, to the un 
doubted credit of the latter for their greater finish and perfection of detai 
Where they differ (e.g. in their emphasis on cost of production as again: 
utility as determinants of exchange-value), argument is conducted betwee 
them as though it were solely a question of differences of answers afforde 
to the same basic questionnaire. a 

This method of approach is fundamentally erroneous. At best it is 
sufficiently partial view of the matter to cause more confusion than er 
lightenment ; and any further progress in the subject seems likely tok 
seriously obstructed until an alternative critical approach is tried. It” 
a commonplace in Art to-day that the “‘ Primitives ’’ of the fourteenth an 
fifteenth centuries were not merely cruder craftsmen compared to tl 
representational painters of a later date—in many respects they very ol 
viously were not—but that they were trying to do something that w 
qualitatively different. The Physiocrats and the classical economists a 
in a sense the “‘ Primitives ’’ of economic science. In some ways they ms 
have had a less finished technique than their twentieth century descen 
ants. But what is more important is that many of the concepts they us¢ 
were different and that they were trying to answer a different set of que 
tions in a different way : questions partly concerned with the distrib 
tion of income between classes, partly with the conditions of maximu 
economic progress. This fact is obscured because economists of to-d 
imagine themselves to be answering, and certainly claim to answer, mal 
of the questions which their classical forebears set out to do. But, te 
large extent, I believe that the apparatus which they use produces, 
reality, solutions which are in fact appropriate to a quite different a1 
more limited context. : ! 


THE RISE OF POLITICAL ECONOMY 


Political Economy was cradled in those social economic and ide 
changes which marked the transition in Western Europe to the nm 
bourgeois epoch. In France and Germany the remnants of feudalism we 
ripe for abolition. The centre of gravity, economically and politically, w 
shifting in favour of the parvenu “ third estate.’ In England the bot 
geoisie had come into its own much earlier, and the bourgeois State, pt 
suing a commercial policy, had been established two to three centur 
before. England had had her economic writers at that period —Thom 
Mun, Locke and Sir William Petty—but they were concerned with ¢ 
tailed points of State policy rather than with creating a theoretical syste 
By the end of the eighteenth century a new section of the bourgeois cli 
was coming into existence : a class of industrial capitalists whose intere 
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ranged against the existing system established in the combined land- 
ng and commercial interests of the eighteenth century Whig aris- 
cy. But it was in France rather than England that the unified con- 
of an economic society as the subject for Political Economy first 
ared. ‘The French Physiocrats of the eighteenth century sketched the 
ne which Adam Smith filled out in his enquiry into the Wealth of 
ons, and Ricardo developed in his analysis of the distribution of 
‘h. 3 

th France and England at this time witnessed a considerable ferment 
w ideas, couched in the language of natural science, which since 
n and Descartes was making steady conquests. In antithesis to the 
authoritarian order, with its prescribed codes and sanctions, there was 
d the concept of a “natural order,” which showed its hand only when 
was unfettered and free, and which gave its sanctions to the popular 
In antithesis to authoritarian “‘ divine right” was placed the “‘natural 
” of the individual. In was in this framework that there developed 
mncept of an economic society. This economic society was still in the 
stage, taking shape within the confines of a system of sanctions and 
bitions which had at first nurtured and now cramped its further de- 
ment as an independent entity. Hence, in opposition to the authori- 
t views of Mercantilism, which held that a commercial system only 
d as such by virtue of detailed regulation by the State and would 
¢ into chaos without such control, Political Economy offered the 
ption of an economic order ruled by “ natural law,”? which would 
dy itself ’’ if left to itself and would only produce the best results if 
iral law ’’ were left to operate free and unfettered. The individual 
“natural right ’’ to pursue his own self-interest, because in so 
by virtue of this “‘ unseen hand ” he thereby promoted the com- 
ood. To discover and postulate this “‘ natural law ”’ was the réle of 
al Economy ; and “‘ the advice to the sovereign ”’ which it tendered 
ot how to regulate, but why not to regulate, economic affairs in 
to promote the greatest wealth of the nation, And while the Physio- 
oined the slogan /aissez-faire, laissez-aller (let do as you please, let 
you please), the English economists followed Adam Smith in ex- 
ing that imposing symmetry of economic harmonies which would 
to birth if it were not suffocated and strangled by an unnatural 
of obstetrical attention. Political Economy, therefore, had its origin 
rived its force as a direct apologetic of capitalist individualism. 


conomic order ruled by “ natural law”? must possess a unifying 
le. However complex and apparently arbitrary the phenomena, 
ust be explicable in terms of generalisations which hold together in 
stent logical whole. Science is not a matter of classifying everything 
bitrary arrangement of pigeon-holes, or fitting it into a convenient 
dexing system, even if this be a necessary preliminary device. Its 
€ aim is to refer the maze of qualitative differences which meet the 
a single common denominator. The Physiocrats were the first 
y to conceive of the economic order in analogy with a natural 
m3 and the dominant analogy which presented itself was that 
ic society was a system of the circulation of wealth. What was 
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the physiology of this process ? The economic system was to hum: 
society what the body was to the human personality—the physical ba 
for the growth of the higher functions ; and the condition of social pr 
gress was that the economic system should be capable of yielding to ft 
State and the ruling class the largest possible surplus on which the d 
velopment of the State and of culture could thrive. Quesnay’s famo 
Tableau Economique was designed to show how of the annual produ 
part went by exchange to replace what had been consumed during t 
previous cycle, another part did not need to go back into the econon 
system as a condition for restarting a fresh cycle of production and ¢ 
culation over again, but remained as a surplus or produit net ; and labe 
was judged “ productive” to the extent that it yielded such a surph 
What commerce and manufacture absorbed was what was necessary 
fuel to their activities. Manufacture exchanged the products which it ¢ 
not use itself against the agricultural production which it required 
supply its raw materials and the subsistence of its work-people. Mar 
facture by this act of exchange did no more than give an equivalent ° 
equivalent received, and hence was not productive of any surplus. §; 
Mirabeau : “ I give a length of cloth to a tailor : he will never be able 
increase it, so as to make out of it a coat for himself as well as for m 
Agriculture, on its side, exchanged a part of its products against mai 
factures which it needed for the maintenance of agriculture and the ag 
cultural population, such as tools and clothing. But this part of its prod 
which it exchanged against manufactures, plus what it used itself 

subsistence and seed-corn, did not exhaust the whole of the produce 
the land : a third part went to the landowning class as rent, without ¢ 
exchange of equivalents. This was the essential surplus, or produit net. 
the economic system ; and agriculture alone yielded this surplus. Progt 
consisted in the continual enlargement of this produit net. 

These ideas have been so often misunderstood by later economi 
that the Physiocrats are frequently assigned only a modest place in 
hierarchy of political economy. Economic text-books customarily f 
them by with a reproof for being so stupid as to assert that agricult 
alone was “ productive,” thereby missing the essential definition 
‘‘ productive ” as creative of surplus or produit net, and missing, too; 
whole fundamental significance of the distinction between surplus” 
gross produce and cost, as the unifying concept of political econo 
And in tracing this surplus to agriculture alone the Physiocrats ¥ 
asserting nothing so silly as their traducers claim : it was a concept b 
from, and appropriate to, economic society before the French Rev 
tion, when manufacture on a capitalist basis was still in its infancy 
land rent was the essential basis of the income of the ruling class. In 
history of ideology it represents an interesting transitional philoso 
lying between the old epoch and the new. Formally, by its insistence 
the importance of agriculture and of land rent, it seemed to rest upon 
aristocratic society of the past. Certainly it contained no prophec! 
nineteenth century industrialism or of the needs and functions of a 
bourgeois class. Indeed, what grounds for such ideas were ther 
eighteenth century France ? But in its implied insistence on remo 
feudal restrictions on agricultural development and restrictions 
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al investment in farming, in its emphasis on freedom of commerce 
m land rent as the appropriate basis of taxation, in its concept of a 
ural ”? economic order which would ‘‘ work of itself”? unaided by 
ritarian control, its significance was revolutionary. In the realm of 
ymic ideas, it played the same role of John the Baptist to the coming 
yeois revolution that Voltaire and Rousseau played in the realm 
litical ideas. 
am Smith (1723-1790), who was considerably influenced by the 
ocrats, was much more concerned with composing a commentary 
ecific economic questions and in advancing a practical thesis than in 
lishing a conceptual unity. In this he was fully in the tradition of 
sh empiricism. At the same time, his treatment was more compre- 
ve in the range of practical issues he touched upon, more thorough 
detail, and his championing of the new bourgeois philosophy of 
mic freedom was much more explicit. His enquiry into the causes 
wealth of nations produced a number of sound empirical generalisa- 
about the division of labour and the accumulation of capital, a 
dus criticism of Mercantilism, and an acute analysis of the effects of 
ent forms of taxation. Temperamentally he differed considerably 
the Physiocrats, at any rate from Quesnay. His empiricism even had 
+h of atomism about it. He was at any rate quite willing to be eclectic 
> convenience seemed to demand it. The only considerable point of 
ine on which he differed from the Physiocrats was in their statement 
griculture alone was ‘‘ productive ” ; but true to his temperament 
t the matter there and developed the concept of a produit net in 
facture no further. Ricardo (1772-1823), on the other hand, whose 
ially continental temperament was in many ways the antithesis of 
f Adam Smith, was much more in the direct tradition of the 
crats (7.e. in the manner of his approach, and in his method, rather 
n his conclusions). He was concerned to establish a unitary prin- 
by which to interpret all the major phenomena of the economic 
. In particular, he was concerned, like the Physiocrats, with the 
m of the distribution of wealth. In his treatment produit net, or rent, 
ed specifically the garb of an exaction from the industrious classes 
e benefit of the passive landowning class. This was an important 
f perspective. In his theory of Profit he virtually advanced a second 
Ss of produit net—an implication which Marx was quick to develop— 
duit net of manufacture. But this species had essential peculiarities, 
f it belonged to the same broader genus. As it represented the 
e of the bourgeoisie, the accumulators of industrial capital and the 
rs of industrial advance, its increase constituted a desirable engine 
ress, whereas rent, which fed a passive and reactionary aristocracy, 
ax On progress. Ricardo was par excellence the economic prophet of 
ustrial bourgeoisie. 


THE THEORY’ OF VALUE 


Physiocratic analysis clearly turned on the distinction between 
Ss and cost and on the notion of equivalence. In Quesnay’s circu- 
process the actual equivalence established on the market in the 
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exchange of one commodity against another was taken for granted. By 
such a market equivalence was not a stable thing : cloth did not retain ay 
invariable value in terms of corn, but changed from year to year, eve 
possibly from week to week. What was the secret of such changes ? Wa 
there some fundamental, some “natural” basis of equivalence whic 
market value might not always adequately express ? Was there a sensei 
which corn might sell above its value and cloth below it ? If so, might ne 
a concealed surplus lie behind the act of exchange ? | 
Such considerations led directly to the search for a theory of valu 
which became the primary concern and the essential framework of cla 
sical Political Economy. Preoccupied with ideas of “ natural law,” th 
political economists came to conceive of a “‘ natural value,” or principle ¢ 
economic equivalence, which was not necessarily synonymous wil 
actual realised ‘“‘ market values ’? and would only be completely realise 
on the market in a “‘ natural order ’’—the ideal laissez-faire individuali 
system. And since such a value was a principle of ‘‘ natural law,” 
necessarily had something essentially proper, just and harmonious abo 
it. Just as natural science dealt with such properties as “ length ” ar 
“ weight,” it seemed that economic science ought to be able to base itsé 
on the basic fact of “ value.” “‘ Intrinsic value’? was commonly di 
tinguished from “ extrinsic value” (or actual exchange-value). Pet 
(1623-1687) used the interesting distinction between ‘¢ Natural Chea 
ness (which) depends upon the few or more hands requisite to produ 
the necessities of nature, as corn is cheaper where a man produces co 
for 10 than where he can do the like but for 6,” and “ Political Cheapne 
(which) depends upon the paucity of the Supernumary Interlopers in 
any trade over and above all that are necessary.”” Much effort has subs 
quently been expended in demonstrating that the classical economi 
were confused when they spoke of a “‘ measure of value,”’ by which th 
sometimes meant the “ cause of value ” and at other times the measufi 
rod (be it corn or labour or gold) in which value was expressed. Probat 
they did not analyse their concept very deeply ; it is easy in language, a 
consequently in thought, to confuse, say, length, or spatial extensit 
with the conventional foot, yard and furlong measures. This confusi 
however, was not very serious to their reasoning ; and the criticism ni 
lects what was the essence of their point of view. The thing, the quanti 
which constituted the “‘ intrinsic value,” in so far as it could be separat 
abstracted, ipso facto constituted an invariable measure of “ value ”’ tc 
just as a pound weight constitutes weight, and measures it at the sa 
time. But the confusion of which the earlier economists definitely W 
guilty was between cost and value. It was distinctly tempting to ident 
the two : the distinction between gross produce and net produce turf 
on the concept of a cost which consisted in what was “ necessary " 
keep the productive system working—the essential fodder to the ¢ 
nomic machine. In each cycle of production a certain amount is put 1 
the economic system—seed-corn, subsistence for the workers, etc. In’ 
course of the productive cycle enough is yielded to replace this origi 
cost or outlay, plus something in addition—the produit net. So long 
this process is conceived in terms of a single composite commodity, c¢ 
as it was with Sir William Petty and to some extent with the Physioct 
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concept was an easy one. The real cost of a thing consisted in the 
ay of corn necessary to finance its production, and it was a reason- 
step to assume that this constituted the “ natural value ” of a com- 
ity. But as soon as one included other commodities than corn in 
cessary ’’ subsistence, the simplicity of the explanation broke down : 
was involved in the circular problem of first establishing the equiva- 
> of the various commodities (say corn, meat and cloth) which con- 
ted cost. To resolve this difficulty, a transition was accordingly made 
| the corn necessary to feed labourers to the actual labour as consti- 
ig the fundamental “‘ cost ”’ and the basis of ‘‘ natural value.’’ Labour 
essentially the creative agency in all production, the sine gua non of 
erting what nature offered into the actual requirements of man. The 
il cost ®? to mankind of winning a livelihood consisted in the amount 
ibour it was necessary to expend; and it seemed “ natural” that 
rent commodities should be estimated or valued in proportion to 
abour their creation required. 
it the earlier idea of cost as “‘ subsistence ”’ still remained to sow 
usion. From the standpoint of an employer and the employing class 
whole, “ cost ” in the last analysis consisted in the outlay of subsis- 
> for workers—the necessary condition of production. What the 
ers returned to him by their efforts over and above this constituted 
he employing class the net produce of the system—the source of 
t on capital. Marx was the first to point out this confusion when he 
zed Ricardo with confusing labour as the basis of value (the actual 
titative expenditure of effort) with the wages paid to labourers (the 
: of their labour-power).? 

en Ricardo sought to show that in a “ natural order ’? commodities 
d to exchange at their labour equivalents, he did so on the assump- 
that competition would tend to establish a single level of wages 

bour of the same quality) and a single level of profits throughout 
ent lines of production. Since the relative amount of wages ex- 
ed, say, to produce a yard of cloth and a bushel of corn would be 
rtional to the labour employed, and since the profit, being the same 
n capital outlay in the two cases, would be proportional to the 

in wages, it followed that the relative values (wages plus profit) of 
and cloth would be proportional to the labour involved in their pro- 

n. Summarily, his argument amounted to an identification of 
y cost and real cost : market prices would be proportional to money 
(wages), and money costs proportional to labour expended. 

is coincidence of normal market value with labour value applied so 
as fixed capital, embodied in machinery and buildings, bore the 
ratio to capital laid out as wages in all industries. But this is clearly 

: in agriculture or watch-making the ratio of labour to machinery 
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r this interpretation of classical doctrine and for several other ideas which 
I am indebted to Mr. P. Sraffa, of Cambridge. 
e assertion frequently made that Marx was aman of hasty reading and 
standing, who based his theories on one or two imperfectly understood 
f Ricardo, is quite contrary to the fact. One need only read the very de- 
and acute analysis of the Physiocrats, Smith, Ricardo and several less- 
economists in Marx’s Theorien tiber den Mehrwert (almost unknown in 
untry), to realise the absurdity of the assertion. 
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will be relatively high ; in iron or cotton production the ratio will be re! 
tively low. Ricardo mentioned this as an ‘‘ exception”—in his fj 
edition as an exception of minor importance, insufficient to invalidate } 
general principle, in his third edition admitting it as a more serious modi 
cation of his theory. And a serious modification it certainly was. For, 
the extent that the ratio between machinery and labour varies, commoc 
ties will actually exchange on the market, not in proportion to the labo 
expended to produce them (including the stored-up labour embodied 
the machinery), but some at a higher value and some at a lower. Where 
relatively large amount of capital is locked up in buildings and plant, t 
need for this capital to earn a normal rate of profit (otherwise it y 
eventually migrate elsewhere) will require these commodities to exchan 
at a higher value against commodities produced with less machine! 
The coincidence between labour values and market values breaks dow. 
if labour constitutes the fundamental “ real cost,’ then the equivalen 
which the market expresses is not this more fundamental equivalen 
Instead, market values = wages plus normal rate of profit on the capi 
employed. 


RICARDO AND RENT OF LAND 


But what of rent of land ? Did rent arise because agricultural comm 
dities exchanged on the market at a higher value, relatively to their labo 
equivalence, than manufactures ? Did it arise because agricultural valt 
equalled not only wages plus a normal rate of profit on capitai employe 
but wages plus profit plus rent as well ? In other words, was rent extract 
because exchange on the market between agriculture and industry caus 
the former to give less than an equivalent for what it received in € 
change ? Ricardo formally answered “‘ No” to this question by an i 
genious analytical device. How, indeed, could he admit the inconsisten 
of a “‘ natural order’? producing ‘“‘ unnatural’? exchange equivalent 
But the answer was entirely dependent on the ingenuity of the devi 
and not independent of it. This device was the concept of the differe 
tial, so dear to the economist heart ever since. Rent arose because 
differences in the fertility of different soils. As the market for corn ¢ 
panded, the more fertile soils being fully tilled, cultivation extended 
inferior soils where the expenditure of labour required to produce a bus! 
of corn was greater than on the superior land. The value of corn was det 
mined by the labour expended at the margin of cultivation, 7.e. undert 
least favourable natural conditions. But since the price of corn int 
market equalled the cost on the inferior land, the corn grown on the bet 
land, where the cost per bushel was less, yielded a surplus. This cons 
tuted economic rent and accrued to the landowner : directly if he v 
both owner and cultivator, indirectly through the competition of farm 
for the better land if the owner leased to a tenant. Rent therefore figut 
as a product of Nature’s bounty, which the landowning class was able 
annex as attribute of its right of ownership. And as the progress of soci 
increased the valuation placed upon these scarce qualities of nature, ! 
sort had to be made to less and less fertile soils, the margin of cultivati 
was extended, and rent tended to rise. With the march of industriali 
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s would tend to remain at, or near, subsistence level (owing to the 
ff population and the competition of labourers for employment), the 
of profit (with the progressive accumulation of capital, fall of price 
‘ise in cost of agricultural production) would tend to fall, and at the 
time rents would tend to rise. 
1¢ exclusion of rent from the problem of market value—excluding it 
yrice-determining element with the dictum, which has sown so much 
ision, ‘‘ that rent does not enter into cost of production ’”—was en- 
formal. It was a trick of analytical framing, a trick of definition, the 
lest of tautologies, and nothing more. If price equalled cost at the 
in, then rent had nothing to do with it, for the simple reason that 
did not appear at the margin. But it still remained true that, if one 
2 of the average cost of producing agricultural products, rent arose 
ise a smaller quantity of cost-equivalents was yielded by agriculture 
arket exchange against a given cost equivalent yielded by manufac- 
In other words, rent arose because the price of corn was raised 
2 the average cost of producing that corn. But there was this much to 
id for the Ricardian tautology : the reason for this raised agricultural 
was the limitation of natural resources and was not the work of 
ible man-made institutions or man-made restrictions. The landlord, 
wner of scarce natural properties, was a passive not a deliberating 
tin the process ; and the emergence of rent was consistent with, and 
violation of, a “‘ natural order ”’ of exchange-, or value-, ratios. 
it Ricardo was less concerned with the qualitative characteristics 
at and profit than with the factors which influenced changes in them, 
with emphasising the class antagonism which lay between them. And 
he was most conspicuously champion of the new industrial order. 
eory of rent as a surplus at the expense of the industrial classes, and 
on their income, was heavy theoretical artillery against the land- 
g interests and against legislation, such as the Corn Laws, which by 
g rent lowered profit. He was the bourgeois economist par excellence 
se he presented, more explicitly and fully than anyone before him, 
natural economic order ” as a conceptual unity, and presented pro- 
as essentially consisting in the process of capitalist industrialisation. 
ith him bourgeois Political Economy reached its zenith. His imme- 
followers did little more than repeat and elaborate his ideas. J. S. 
(1806-1873), for all his undoubted qualities, was an essentially cau- 
and unoriginal mind, which played the rdle of careful editor, com- 
tor and interpreter to Political Economy, rather than an inventor of 
deas. 


AFTER RICARDO 


€ most significant characteristic of classical Political Economy after 
do has usually been treated as a marked improvement. Certainly it 
ed as an attempt to avoid the impasse which Ricardo had reached 
attempt to identify market values with real cost. Viewed in correct 
ective, I believe, this is to be regarded as a symptom of decline, since 
stituted, in effect, an abandonment of the most fundamental part 
problem which underlay the Physiocratic enquiry and a passing 
to empiricism and eclecticism. The attempted solution was really 
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no solution, but a retreat from the issue. It consisted in virtually abandoy 
ing the conception of objective real cost. “‘ Real cost’ was retained j 
name, but was given an altered content which was sufficient to chang 
and to destroy its essential significance. Adam Smith was first responsib] 
for importing the phrase “ toil and trouble ”’ into the problem of reg 
cost. But when he referred to labour as the basis of value, he seemed mor 
frequently to use it in the original objective sense of concrete materi: 
expenditure of human energy than in any subjective psychological sens 
With Ricardo’s successors and interpreters, the conception of real co; 
became explicitly and completely shifted on to a subjective basis. McCul 
loch had defined “ real value ” as regulated by the “ quantity of labor 
required ” ; but at the same time he seems to have defined Smith’s “ to 
and trouble ” as measured by “ the sacrifice to those by whom it [th 
labour] is performed.”! And after him “ real cost”? became explicitl 
something psychological—a disinclination, or malaise, in the ming 
Given this shift of content, the logical next step was Senior’s “ abstir 
ence,” or refraining from present consumption in order to save an 
invest, as a second category of real cost, this “‘ abstinence ”’ affordin 
the “ explanation ” of profit and removing it from the category of. 
surplus. Real cost = labour + abstinence. Money cost and price = 
wages + profit. Therefore, market values coincide with real cost. TE 
Ricardian dilemma seemed to be solved. But the solution was n 
solution. Once the unitary conception of real cost had been abandone 
the possibility of using it as a concept of equivalence between commod 
ties necessarily broke down : to enquire whether or not things exchange 
in the market on the basis of these equivalents became otiose. One no 
had two dissimilar so-called quantities—‘‘ labour ”’ and “ abstinence ”= 
qualitatively different. How to equate them to form a single quantit 
real cost ? Was an hour of labour to be equated to an abstinence from th 
enjoyment of £1 for an hour, or for a day, a week or a year? “ Re 
cost ” remained merely as a catalogue-device to embrace two disparai 
categories which could only be equated in terms of money—+.e. in term 
of their market values, which were themselves dependent, of course, 0 
the market values of the latter. If the former reflected the latter, how coul 
they be based on the latter ? What meaning had enquiries-about tt 
identity of the two? Perhaps a Hedonist psychology: (which explaine 
human behaviour as motivated by calculations of pleasure and pail 
could afford a solution by reducing both “‘ abstinence ” and “‘ work 1 
terms of a single quantity—‘“* Pain.’’ But this solution, though it was suf 
gested, was never very explicitly defined. If it had been, the concept 
sacrifice would probably have had to be shorn of much of the meanif 
generally imparted to it. At any rate, it is highly questionable whether ar 
such solution would find acceptance to-day. As it was, Senior had cot 
siderable difficulty, I believe an insuperable difficulty, in delimiting h 
concept of abstinence. Was there a “‘ sacrifice,” or “‘ real cost,” involvé 
in lending property that was inherited, as well as in lending property th 
had been accumulated out of one’s income ? If so, where was the diffe 
ence between lending a factory or a railway and lending land ? If not ( 
Senior decided), why so arbitrary a boundary to the virtues of sacrifice 


1J. R. McCulloch: Princtples of Political Economy (1825), pp. 215-217. 
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ong as real cost meant “ sacrifice,” there seemed no solution : one 
ot sacrifice unless one has something to sacrifice; and sacrifice 
mes simply a “‘ function ”’ of available opportunities, variable with 
> opportunities and constituting nothing fundamental at all. The 
h for a theory of value became merely an empirical one—a collec- 
of the various proximate causes of changes in market price—which 
1 afford no judgment as to the “ natural ”’ fitness, appropriateness, 
ableness or otherwise of the system of exchange equivalents which 
narket established. Moreover, once an adequate system of real cost 
gone, there was no basis for any fundamental distinction between 
;and net produce : the concept of surplus no longer had a consistent 
ing. 


MARX AND SURPLUS-VALUE 


ie tradition carried down from the Physiocrats through Ricardo 
<d not to Ricardo’s direct descendants but to Marx (1818-1883), 
took the Ricardian system, sheared it of its “‘ natural law ”’ frame- 
, and revolutionised its qualitative significance. Marx was remarkable 
sely for these features of his work, which have most rarely been ap- 
ated ; but set against the background of the type of questions which 
ical Political Economy was concerned to answer, his system can 
7 be said to have crowned the classical edifice. Certainly Marx 
ned it in a peculiarly Hegelian way: in the manner in which he 
ed in his philosophy of history to have turned Hegel upside down— 
ve stood him on his feet where he found him standing on his head 
ibstituting a materialistic interpretation of history for an idealistic 


did not start from the concept of natural order underlying the 
ist system ; for him capitalism did not constitute the final term 
nomic progress, but was historically relative and transitional. 
e he was biassed by no desire to identify market prices with real 
Labour in an objective sense—the expenditure of human energy 
scle or nerve—constituted value, that is the social ‘valuation to be 
on the commodities which were the fruit of this labour. It was the 
ental equivalent, the criterion by which one could judge the signi- 
e of the price relationships established by the market under vary- 
ts of conditions. Without it there was no ultimate criterion. One 
not say whether a certain act of exchange represented a passing of 
alents or not; and hence without it the Physiocratic concept of 
lus,”? as something which accrued without any equivalent being» 
ed in return, would have no meaning. Under certain sets of con- 
s,1 market prices would coincide with values. Exchange would be 
ivalent for equivalent ; but by no means under all sets of conditions. 
recisely in the failure to appreciate this that the monstrous misap- 
sions which affected nearly all Marx’s subsequent critics consist. 
never identified market value with labour value, as Ricardo tried to 
ow then could there be a “‘ Great Contradiction ?? when Marx, in 
li. of Capital, developing what Ricardo had admitted as an 


. what Marx, a little obscurely, termed “a society of simple commodity 
tion” in vol. i. of Capital. 
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* exception,” specifically stated that under conditions of modern capit 
ism commodities did not exchange at their values, but at what he cal] 
their “‘ price of production ?” This latter quantity equalled wages ply 
normal rate of profit on the capital employed, and diverged from “ valy 
to the extent that the ratio of machinery to labour—what he term 
the “organic composition of capital ”’—varied in different lines 
industry. 

Marx’s problem was to determine the distinguishing characteris 
the social significance, of capitalist profit. If it was a surplus in the Phys 
cratic sense of values paid to someone without a giving of equivalents 
exchange, how did it arise and on what conditions did its emerge 
depend ? His method was to take a “ simple commodity society,” whi 
commodities exchanged at their values (avoiding the complication 
different compositions of capital), and to enquire how a surplus cor 
arise on such assumptions. It could not arise in the course of exchan 
because this was an exchange of equivalents. The answer he gave was tl 
it arose from the peculiarity of labour-power as a commodity in prod 
ing more commodities than were used up to produce the original labo 
power—used up in the subsistence necessary to replace the energy 1 
pended. Labour-power produced a value greater than its own value. T 
capitalist purchased labour at its value ; and this constituted for him 1 
primary expense of production. The value of labour-power was itself 
termined by the amount of labour required to produce it—that is, 
the subsistence necessary to maintain the worker in working efficier 
under any given set of social conditions and at any given time. 7 
capitalist was able to annex, as his profit, the difference between t 
(viz., wages) and the gross value which labour, when set to work, p 
duced. Wages were the payment of equivalent for equivalent—subs: 
ence for the worker replacing the energy he expended in his employs 
service. Profit, in contrast, arose from the peculiar quality of the comn 
dity labour-power that, when put to use, this labour created a va 
greater than its own value—profit arose from an exploitation of the diff 
ence between the value of labour and its product. Hence its qualitat 
peculiarity, which he characterised by the term ‘“‘ surplus value ”’ ; he 
a class antagonism between receivers of surplus value and the produc 
of it, which in our own day is more significant than Ricardo’s antagay 
between landlord and capitalist. 

But labour-power only figured as a commodity, bought and sold i 
labour market, under a definite set of historical conditions—when ft 
torical processes had created a propertyless proletariat without of 
means of livelihood, on the one hand, and a propertied class on the ot 
hand. The emergence of profit, therefore, was not a “ natural ”’ categi 
rooted in a natural order of things : it was a category of income pecul 
to a particular stage of historical institutions, to a particular form of dl 
society. 

In the later stages of his analysis Marx introduced the conditions wh 
caused market prices to diverge from value-equivalents. Chief of th 
was the need imposed by the competition of capitals for profit to be spr 
out so as to yield an equal rate per £, as water finds a common level git 
a sufficiency of connecting pipes. This caused commodities, which I 
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produced with a relatively large proportion of fixed capital to labour, 
li above their value-equivalent, and commodities which had been 
uced with a relatively small proportion of fixed capital to labour, to 
yelow their value-equivalent. But this divergence was not of a kind 
validate his central theorem—to upset the character of profit as 
us-value. It effected an altered distribution of this surplus between 
ent lines of industry and altered proportions of production in 
ent lines ; but it did not affect the size of surplus-value in the mass. 


THE NEW ECONOMICS 


the last three decades of the nineteenth century Political Economy 
rwent an important change, which has a different and a deeper signi- 
se than is customarily realised. Simultaneously and independently 
o-called Austrian School, on the one hand, with Menger, Boehm- 
tk and Wieser as its giants, and Jevons in England, were building 
ew frame-work within which Economics (to use Jevons’ new term) 
noved ever since. Closely on their heels followed Marshall in this 
try and Walras and Pareto, of the so-called Lausanne School, on the 
inent. 

first sight the change seems mainly a formal one. The new school of 
tht has frequently been referred to as the school of Marginal Utility 
scribe the two most important features of the new theories. The first 
eable difference between the old economists and the new consisted 
important shift of emphasis from supply and cost to consumers’ 
nd and utility as the determinants of exchange-value. Value was no 
r regarded as determined by labour, or even by labour plus abstin- 
but by the capacity of a commodity to afford satisfaction to con- 
$ (1.e., its utility). This represented a psychological and Hedonist 
ach to the problem from the standpoint of consumers’ desires. The 
d feature of the new theories was their emphasis on the effect of 
es at the margin—for instance, the loss or gain of utility resulting 
* a little less ”’ or “‘ a little more ” of a certain commodity (say, cloth 
n or tea) ; and it was the utility of “‘ a little less ”’ or “‘ a little more ”’ 
arginal utility) which was regarded as important in the determina- 
f value. This emphasis on the margin was the result of an attempt to 
ct economic science in a mathematical framework. Jevons (1835- 
for instance, was at considerable pains to prove that economics 
be a mathematical science in form, whether the economist actually 
in words or in algebraic symbols. He accordingly employed the 
matical conceptions of the differential calculus and of functional 
ons as a convenient analytical technique ; and since the differential 
s deals in terms of small increments and decrements (of “a little 
or ‘‘ a little less ’’ of something or other), economists tended to 
their theories in terms of marginal changes of this kind. 

the change went deeper than this: it was a change of concep- 
proach, and a change in the type of question that was being 
ed. The new economists were not concerned primarily with con- 
s of ‘‘ real cost ’? and “‘ surplus ”’ ; they were not concerned with a 
le of intrinsic value as a key to the problem of equivalence. They 
nmcerned with a more empirical enquiry—the causes of changes in 
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market values. This enquiry bounded their horizon so far as the the 
retical core of economics was concerned ; and all the major econom 
problems could be reduced to these terms. It was natural that, in pursu 
of such an enquiry, the analogy of a theory of equilibrium should | 
suggested from mechanics. “‘ Value’ represented a certain “ position 
or “ level”? which, in equilibrium, a commodity occupied relatively 
the remainder of commodities. In this sense “‘ value ” was always a “ rel 
tive ” value ; and the concept of “‘ absolute value ”’ as a sort of “* fixe 
star’ in the economic universe was meaningless. The purpose of ec 
nomic theory was to postulate the series of equilibria which would rest 
under various possible sets of conditions ; just as a theory of mechani 
enables one to calculate that, given a collection of forces at work in 
certain arrangement, things will come to rest in a certain equilibriu 
position. But, as everyone knows who has ever played with a collection 
pulleys or thought about the structure of a suspension bridge, it may n 
always be possible to calculate a “‘ stable equilibrium ”’ where opposi 
strains and stresses balance one another ; while in certain very comp 
cated situations one may not know enough of the facts to be able 
calculate what the new equilibrium will be, if one starts a movement | 
displacing one of the forces at work. To be able to calculate an equi 
brium, therefore, the situation one is dealing with and one’s knowled 
about it must fulfil certain conditions. Whether these conditions 2 
fulfilled or not is the criterion by which one judges whether a theory 
equilibrium in economics, as in mechanics, is adequate or not. 

The attempt to calculate an equilibrium in a given situation is cot 
parable to the familiar attempt in algebra to “‘ solve ”’ a system of sim 
taneous equations. In these equations there are a number of “ unknot 
variables ” (usually written as x, y, 2, etc.) and a number of “ constant: 
(usually written as a, b, c, etc.). About the former, it is assumed, 0 
knows initially nothing at all. The latter are part of the given data oft 
problem : some particular value, or number, is, or can be, assigned 
them ; and the actual arithmetical “‘ solution ” of the equations will dif 
according to the value assignable to these ‘‘ constants.” The “ solutior 
consists in ‘‘ determining ” (or finding the value of) the unknowns ( 
X,Y, Z, etc.). A simple rule exists as to whether a system of equations 
capable of being solved: it has a solution if the number of equations | 
known relationships) is equal to the number of unknown variables which he 
to be determined. And this is the criterion of whether a theory of equ 
brium is ‘‘ adequate ”’ or not. : 

Economic theory has employed the conception of “‘ functional equ 
tions ”? (one quantity is expressed as a “‘ function ” of another if the o 
varies, or moves, with the other in some particular way). Moreover, it! 
employed functional equations of an “‘ arbitrary ” or general type, whi 
merely postulate some functional relationship between quantities, and t 
any one particular relationship. By this means it has made its conclusic 
of a more general character—a given theory is made to cover a wi 
range of possible cases. For instance, economic theory may assume tl 
consumers’ demand for “‘ a little more ” of x will decrease with the qué 
tity of it that is offered for sale, but without specifying the precise nat 
of that variation of demand ; and in this way x can be taken to represt 
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der range of particular cases (e.g., corn or cloth or tea or gramo- 
es or labour). 

the new economics, therefore, it was no longer a question of search- 
or a single “‘ cause ”’ of value, a primary constituent or principle to 
h all questions of exchange and distribution could be related. There 
10 longer a need (at any rate for the theory of value as now conceived) 
alyse everything into terms of what was virtually a single factor of 
uction—a common term of real cost in relation to which qualitative 
ences could be resolved. It was a question of grouping together cer- 
functional relationships, all of which, in combination and “ simul- 
yusly,’? determined value. It was a matter of pure convenience how 
7 factors of production there were, provided only one could make 
jent assumptions about the supply of them. All that was necessary 
0 be able to postulate a sufficient number of conditions and to find 
ight number of independent variables for a determinate equilibrium 
established. In the search for these independent factors Jevons and 
\ustrians transferred their attention from conditions of production 
nsumption, from supply to demand, and sought the important de- 
ining factor in what underlay consumers’ demand. And here Hedon- 
zave them an important clue. Consumers’ demand was a reflection ° 
nsumers’ desire ; and desire, in turn, (at least in rational men) was 
din the pleasure which the object of desire afforded. This capa- 
of affording pleasure Jevons termed Utility. The earlier economists 
indicated that value could not be a function of utility, since some 
nodities, like water, had a high utility but little or no value, and 
s, like diamonds, had small utility but high value ; and Marx had 
ed out that utility was not a quantity and could not therefore bear a 
on to a quantity value. The discovery which Jevons and the Aus- 
claimed to enunciate was that price was a function, not of aggregate 
(which it obviously could not be), but of the increment of utility— 
additional utility afforded to the consumer by the marginal unit of 
n supply. 

instance, of a given supply of fish offered for sale on a market on a 
ar day the marginal utility of the supply of fish would be the 
to some consumer or other of the nth or final lot of fish sold. (By 
meant, that, if there are 100 fish, it is the hundredth ; if 1,000 fish, 
ousandth, and so on.) Price could not be greater than this (if the fish 
keted at a single price), otherwise the final lot of fish would not find 
haser who thought it worth while (as measured by its utility) to buy 
fish at this price ; while on the other hand the seller of fish, desir- 
get the highest price he could, would presumably not part with his 
a price appreciably below this. Whether utility itself was a quantity 
, this marginal increment of it was capable of being expressed in 
itative form. Jevons said : ‘‘ Repeated reflection and enquiry has Jed 
the somewhat novel opinion that value depends entirely upon 
.... Labour is found often to determine value, but only in an in- 
manner by varying the degree of utility of the commodity through 
rease or limitation of the supply.? 

starting-point of the new theory was an empirical observation 


1W.S. Jevons: Theory of Political Economy, (1871), pp. 1-2. 
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about the nature of desires, which has been variously described as 
Law of Diminishing Utility or the Law of Satiety of Wants. The uti 
of a thing would generally increase with the amount of it possessed 
enjoyed, but generally at a diminishing rate, the increment of uti 
afforded by an increment of supply tending towards zero at some 1 
or distant point—the point of satiety. It was this increment of utilit 
any one point—* the final degree of utility,’ as Jevons called it, 
*‘ marginal utility,” as Marshall termed it—which determined va 
since this fixed the worth of a little more, or a little less, of the thing to 
person in question, and so determined the rate at which he was wil 
to exchange it against something else—against money or other c 
modities. For instance, suppose two persons A and B exchanging ¢ 
against cloth. One could express the utility of corn and of cloth to e 
of the parties as some function of the respective quantities of corn 

cloth possessed. The seller of corn will find it in his interest to conti 
to give corn in exchange for cloth up to the point where the utility of 
bushel of corn he is parting with is equal to that of the quantity of c 
he obtains in return; and similarly for the other party. Hence the posi 
of equilibrium—the point where exchange between them will stop—wil 
that rate of exchange where the marginal utility of corn and cloth is ec 
for each of the two parties. Hence, given this condition and the forr 
the utility function for the two parties, a determinate equilibrium— 
amount of corn and cloth exchanged—can be calculated. Expressed s' 
bolically in terms of two commodities a and 6, we have the following c 
ditions of equilibrium :— 


x (xr) pirat. Poe 2 (x2) 


— 


Wy (yx) as 2 v2 (y2) 


where ¢; (x1) and ¥; (yx) represent the utility-functions of a and b t 
and $2 (x2) and w2 (y2) the utility-functions ofa and bto B. In graph 
form the relation between the pair of utility-functions to A can be 
pressed as a curve, and similarly for B; and the equilibrium will 
represented as the point of intersection of the curves. 

In this problem there are two equations and two unknowns, so that 
equations yield a detérminate solution.1 Some economists have t 
quick to point out, as a corollary of this reasoning, that this equilibri 
rate of exchange, which the conditions of a free market tend to establ 
is that which gives the maximum common gain of utility to the per: 
concerned in the exchange—in other words, that which coincides 1 
what is socially desirable from a Hedonist point of view. Any in 
ference with a free market and the prices which it tends to establish 
accordingly reduce, and not augment, this common gain. 

Prices are viewed simply as the resultant of subjective valuations in 
minds of the individuals concerned. Expressed in the simple form of 
commodities being bartered against one another, the problem does 
give much room for dispute ; and in the manner of treatment of the sit 
lest case the underlying unity of modern economics is typified. But w 


1 This was the view of Jevons. It has since been established that under di 
barter the conditions do not suffice to give a single solution. 
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epart from this abstract case and approach nearer to the conditions 
e economic world, where exchange is generally not between owners of 
‘¢s of two commodities but between producers and consumers, and 
e the buyer is concerned not with one isolated transaction but with a 
itude of related transactions, a number of complications arise ; and it 
their different handling of these complications that the differences be- 
n schools of economists subsequent to Jevons mainly consisted. To 
siderable extent, therefore, the differences between these schools is 
ly formal, 


SUBJECTIVE “REAL COST” 


ie first set of complications arises when allowance is made for the 
that in the modern commercial world the goods which he sells have 
irect utility to the seller : they are “‘ worth ”’ to him merely what they 
cost. His willingness to sell is a function, not of their utility to him 
1 our corn and cloth example), but of their cost. An analysis of cost 
srefore required. Here it would seem that economists had returned to 
sue which principally exercised their classical forebears. The cost of a 
ied commodity consists of the price paid to the factors of production 
ired to produce it. The problem becomes one of determining the 
- of the factors of production, land, labour and capital. Much con- 
n indeed has been caused by the habit of economists of labelling 
part of their enquiry “‘ Distribution,”’ and imagining that here they 
adequately answering the same questions as the Physiocrats and 
cdo were doing. Actually the issue was, in large part, a different one. 
classical question was mainly one of the share (of the total produce) 
g to different social classes and the contrasting characteristics of 
shares. The new question was simply one of the market price per 
lof the constituent commodities which entered into the creation of 
ed commodities. The factors of production, whether they were 
d as three in number or twenty, were simply these constituent com- 
ies ; and for the purpose of this enquiry they were differentiated 
g themselves by no more fundamental characteristics than those 
marked the x’s and y’s of our cloth and corn example. To enquire 
eir value was simply to add certain additional variables to the set 
ultaneous equations, requiring the addition of a similar number of 
equations to complete a solution. They were part of the conditions 
ultaneous equilibrium of finished and intermediate (or instru- 
) commodities. 
e Austrians adopted a simple condition in order to solve this prob- 
hey assumed the quantity of the agents of production to be inde- 
ntly determined. By “‘ independent,” for this purpose, they meant 
hanges in the supply of them did not depend on the price of these 
or of commodities, or on any other of the variables directly in- 
in the problem. Hence the supply of land, labour and capital 
be treated for any one problem as fixed : they could figure in the 
ons as ‘‘ constants.’’ The problem had then a simple solution : the 
of each factor could then be expressed simply as a function of the 
of the commodities which it produced. This is the famous “ Theory 
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of Marginal Productivity.” Given the supply of, say, labour, the supply 
labour will tend to be distributed between various sorts of production, 
that the value of an increment of product yielded by an increment 
labour (its marginal productivity) in all uses is equal ; and the value oft 
increment which the final or marginal unit of labour is responsible for a¢ 
ing to the total produce determines the value of this factor of producti 
There are, then, » additional unknowns in the problem (the price 
the n factors of production) and n additional functional equations. 

Walras, and later Cassel, introduced in addition the conception of 
“technical coefficients.”? The production of different commodities 
require the factors of production to be combined in different proportio 
corn production will require more land relatively to capital than will ; 
production of cloth. The “‘ technical coefficients ’’ for commodity x « 
be expressed by a series representing the quantities of the different fact 
required to produce a unit of x. The weighted average for all commodi 
(x, y, 2) will then give the ‘* technical coefficients ” for the econo 
system in general. Every change in technique will change these “ te 
nical coefficients ”’ in particular industries and in industry in genera 
for instance a new invention which increases the proportion of mech 
ical power to human labour in some industry or group of industri 
and these changes will affect both the prices of commodities and the re 
tive prices of the factors of production. 

Jevons, on the other hand, did not make this simplifying assumpt 
concerning the supply of the factors of production, except in the case 
land. The supply of labour, for instance, was likely to change with chan 
in wages, according as a higher wage gave a greater inducement to w 
harder and longer. The supply of labour, therefore, constituted an ad 
tional unknown quantity to determine. Here Jevons consistently appl 
the same Hedonist concept as he had applied to the problem of dema 
As demand could be expressed as a function of ‘‘ pleasure ” or “ utilit 
so the supply of labour could be expressed as a function of the “ pai 
or “ disutility,’ involved in work. Not the supply of labour itself, but: 
disutility-function of work, was for him the independent constant 
which the problem was resolved. “‘ Labour,” he wrote, ‘* will be carr 
on until the increase of utility from any of the employments just balan 
the increase of pain. This amounts to saying that .. . the increase 
utility derived from the first employment of labour is equal in amouni 
feeling to . . . the increase of labour by which it is obtained.””? 

This method of handling the problem was extended by Marshall, 
with him it became the basis for an attempt to redress the classical ¢ 
ception of ‘‘ surplus,” and to effect a synthesis between the modern ¢ 
the classical school. We have already noticed that it was never perfec 
clear whether the early economists, when they referred to “‘ real cos 
conceived of it in an objective or in a subjective sense. In the main 
seems to have had the significance for them of some objective quan 
“used up,” e.g. corn or the expenditure of physical energy. But alre 
with Smith and McCulloch there were signs of a shifting of the ideat 
purely subjective content. With Senior the identification of “‘ real cos 
with ‘‘ sacrifice”? was explicit. Jevons’ “ disutility? and Marsha 


1 Theory of Political Economy, p. 185. 
612 


orts and sacrifices ** were in the direct line of descent from this ; and 
them the exclusively psychological content of the idea was made 
dantly clear. ‘‘ Sacrifice’? was measured, not in any objective 
tity, but by the pain or aversion aroused in the mind of the person 
ymnsible for this effort or abstinence. For Marshall the labour of the 
er and the saving of the investor and the risk-taking of the entre- 
ur (the ‘‘ undertaker ” of the risks of a business) all involved such a 
1 cost.’’ To persuade the worker to work, the investor to save, the 
preneur to be enterprising, a reward equivalent to the sacrifice—a 
y to balance the disutility—-was necessary ; and this necessary re- 
, required to evoke various quantities of labour, capital and enter- 
, could be represented as a supply-function or as a schedule of 
ly-prices. Marshall said : ‘“‘ The exertion of all the different kinds of 
ur that are directly or indirectly involved in making it, together with 
bstinences, or rather the waitings, required for saving the capital used 
aking it : all these efforts and sacrifices together will be called the 
‘ost of production of the commodity. The sum of money that has to be 
for these efforts and sacrifices will be called either its money cost 
duction or its expenses of production ; they are the prices which 
to be paid in order to call forth an adequate supply of the efforts and 
ngs that are required for making it : or, in other words, they are its 
ly-price.”?! The identification of price with “ real cost,”’ be it noted, 
nly at the margin; and hence the reward of a factor (representing the 
inal disutility involved in it) would tend to be in excess of the average 
ility involved. This difference between the sacrifice and reward con- 
red various species of producers’ surplus—a surplus of utility over 
ility—-which was simply another facet of the so-called consumers’ 
us which a consumer enjoyed from the difference between the 
inal utility and total utility—the difference between what he pays and 
he gets. 
rshall and his school have sometimes been termed the neo- 
cists, in contrast to the Austrians and certain of their American fol- 
s, such as J. B. Clark and T. N. Carver, who explicitly cut them- 
adrift from the earlier Political Economy. The grounds for the 
consist in his attempt to preserve the classical conceptions of real 
nd of rent. Rent of land, in Marshall’s treatment, remained qualita- 
distinct from the rewards of other factors of production, for the 
that the supply of land was fixed, independent of human action, 
at no “‘ real cost ’—no “‘ effort or sacrifice ’—was involved in the 
y of it. It followed, as an important corollary, that economic rent 
be taxed, or otherwise removed, without making the supply of land 
e less ; whereas to tax wages or interest, by reducing the reward 
the necessary supply-price of working and saving, would cause a 
age of supply of these factors of production. Marshall was careful, 
er, to soften the rigidity of the Ricardian distinction. Rent of land 
ed to him “ not as a thing by itself but as a leading species of a 
genus ”’ ;: elements of ‘‘ producers’ surplus ”’ appeared in incomes 
by other factors of production ; and, in particular, capital sunk in 
gs and plant bore all the characteristics of land for the period of 
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durability of such capital (for which reason he coined the term qua 
rent to designate a short-period view of the return on capital that 
immobilised in fixed forms). 

In the treatment adopted by the Austrians, on the other hand, gq 
still more clearly in the case of Cassel, the basis for any such distinctj 
entirely disappears: all returns are equally “‘ surpluses” or equa 
*“ necessary expenses.”? The distinction becomes meaningless, since | 
hypothesis all the factors of production stand on the same footing. T 
supply of all of them is assumed to be given : no question of a functior 
relationship between the supply of them and their reward enters ; 
Explicitly, such writers have declared that the only cost is the loss of t 
utilities which a factor could have produced if applied in a different 1 
from that to which it is actually applied. Cost is simply the other “ sj 
of the shield ” from utility : it simply consists of utilities of which one 
deprived by adopting a certain course of action. The American economi 
Davenport has analysed all cost as ‘‘ opportunity cost.’’ Cassel speaks 
the “ scarcity-principle ”’ as underlying equally the return to all the f 
tors of production ; while in England Wicksteed devoted considerat 
space to enunciating his thesis that the Ricardian theory of rent y 
only a special case of the general Theory of Marginal Productivity, ai 
that what could be argued concerning land was equally capable of bet 
argued, on the same assumptions, concerning any of the other factors 
production. 


GENERAL AND PARTICULAR EQUILIBRIUM 


The second set of complications arises when from the simplified ca 
of exchange between two commodities, say cloth and corn, we pass | 
to more complex considerations of equilibrium in the real world, whe 
purchase and sale of a large range of commodities are continually taki 
place. In considering the price of any particular commodity, say cot 
one must consider it as being exchanged against the whole mass 
other commodities or against generalised purchasing power, or moné 
(The two things come to the same thing, since money has no util 
of its own apart from that of the things it can purchase.) Hence t 
buyers’ demand for corn (whether measured in terms of money ofr 
commodities in general) must be expressed as a function not only oft 
utility of corn, but also of the marginal utility of all other commoditi 
Any change in the supply, and hence in the marginal utility and pri 
of any of these other commodities will therefore alter this demand-fun 
tion. The so-called Lausanne School, represented by Walras and Pare! 
have accordingly occupied themselves with this more complex proble 
of general equilibrium, attempting to establish the terms of equilibrium 
all commodities by means of a system of simultaneous equations to COV 
the aggregate of commodities. English and American economists, ont 
other hand, have in general confined their analysis to the problem of 
particular commodity treated in isolation. To make this possible, t 
assumption is necessary that the price of all other commodities (and hen 
the marginal utility of money to buyers) is constant ; and this requil 
the further assumption that the commodity in question is so small a pé 


614 


e buyers’ total expenditure that a change in 7ts price exerts no appre- 
einfluence on the price of other commodities (by affecting the demand 
hem) or on the marginal utility of money to buyers. Such a reac- 
is regarded as being so small as to be negligible (what mathematicians 
»f ‘‘ the second order of small quantities ’”), A similar assumption has 
2 made on the side of supply. It has to be assumed that a change in 
output of this particular commodity (say, silk stockings) does not 
eciably affect the demand for the factors of production (land, labour, 
al) and hence does not alter the price of these latter. This assump- 
will be valid if the production of the commodity in question occupies * 
a small part of the factors of production in the community at large. 
n, however, a commodity such as corn is being considered, which 
s large both in the average consumers’ expenditure and in the em- 
ment of one or more of the factors of production, this convenient 
mption breaks down, and a solution is only possible by the more 
slex methods of the Lausanne School. 


ECONOMICS AS AN APOLOGETIC 


; we have mentioned, the exponents of the utility theory have com- 
ly underlined a significant corollary of their theory. They have 
ted out that the competitive equilibrium which their equations estab- 
represents the system of prices which yields the greatest common 
(of utility) to all the parties concerned. This can be demonstrated to 
w as a direct corollary from the cloth and corn example which was 
above. If the seller of cloth, for instance, stopped his exchange of 
for corn before the equilibrium (or “‘ normal ’’) rate of exchange 
eached, he would be getting a smaller total utility than he might 
ise have done; for the marginal utility of the cloth he possessed 
d be less than the utility of the corn he might have got had he con- 
d the act of exchange further. This will continue to be true up to 
oint where the utility of the marginal cloth he parts with is equal to 
tility of the corn he gets in exchange. And similarly for the seller of 
Again, it can be easily demonstrated that the distribution of the 
s of production between their various uses in such a way as to 
ise their marginal yield is the condition of their maximum produc- 
. This follows for the reason that, if the marginal unit of labour 
yed in cultivating, say, potatoes is producing more than the mar- 
unit of labour employed in cultivating carrots, there will clearly be 
in shifting labour from carrots to potatoes—a gain which will only 
when labour is so distributed between potato-culture and carrot- 
e that the marginal productivity of labour in both directions is 
. Hence, any interference with competitive equilibrium, and with 
rices which competition tends to establish, is likely to decrease, 
than to increase, economic welfare. 
h conclusions were clearly of very considerable significance ; and 
ms evident that to establish these important conclusions was the 
concern of the earlier utility theorists. By the middle of the nine- 
century industrial capitalism had won its battle against the old 
. There was no longer much need, at least in England, for a cudgel 


615 


against the dominance of the landed interest ; while America, having 
feudal past to hamper it, was born bourgeois from the colonial days. N 
was there any longer the same need to create economic society as a cx 
ceptual unity in antithesis to the old authoritarian sanctions. Men w 
no longer interested in precisely those solutions which were the conce 
of bourgeois economists a hundred years before. Moreover, the tool whi 
Ricardo had fashioned had been subsequently turned to dangerous u 
in the hands of Marx. The new subjective economics, therefore, serve 
double purpose. It provided a new justification of the bourgeois ord 
and one more convincing to an age grown sceptical of the “‘ unseen han 
of “‘ natural law.” At the same time, as an analysis of market price it p: 
vided a technique better suited to the more detailed, more microsco; 
problems with which the economic system in its maturity increasin 
engrossed the minds of its servants. 

Actually this imposing apology of /aissez-faitre is hardly more thai 
clever sleight-of-hand. The corollary follows simply because the nec 
sary conditions to support the corollary are included in the assumpti 
from which one starts. And since these conditions are implicit in 1 
assumptions, rather than explicit, the corollary can be produced in t 
atmosphere of surprise which (along with his “‘ patter ’’) is so commo: 
the conjuror’s most valuable stock-in-trade. If two persons are equa 
situated, they will, by hypothesis, continue to perform the act of exchar 
with one another until it does not profit them to continue the transact 
further ; and therefore it follows that their common gain would 
smaller if they carried on their transactions either further than or not 
far as this point. On the other hand, if the two parties are unequally si 
ated, there is nothing to say that the outcome of free exchange betwe 
them would not represent a smaller gain than if they had been less 1 
equally situated, or to say that laissez-faire will do anything but perpetu 
this inferior state of affairs. Again, Professor J. B. Clark may assure 
that he can convincingly demonstrate (by the Theory of Marginal P 
ductivity) that ‘‘a natural law exists ’? which causes ‘‘ free competit 
(to tend) to give to labour what labour creates, to capital what cap: 
creates and to entrepreneurs what the co-ordinating function creates” 
but the fact remains that if society were not a class society, wh 
*‘ jabour ”’ is provided by a proletarian class possessing no land or capi 
the ‘“‘ creation ” attributable to labour and the “ creation ”’ attributa 
to capital would be considerably different from what they are. Here, 
particular, the demonstration of an “‘ economic harmony’”’ is a m 
trick of words. 

Increasingly, indeed, to-day economists are stressing ‘‘ exception 
to this supposed harmony of laissez-faire ; even while they still custo 
arily admit laissez-faire as a “* general principle.” Marshall himself ¥ 
particularly careful to fence his analysis with a careful regard for 1 
*‘ exceptions ’? and modifications which special conditions (ignored 
the more abstract formulation of theory) imposed. And Professor Pigs 
developing certain hints of Marshall, has (in his Economics of Welfa 
turned a powerful battery against the Jaissez-faire position, stressing 1 
inadequacy of laissez-faire to achieve the optimum result in the case 
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istries subject to “‘ increasing returns ”’ (or decreasing cost) as the 
: of production is expanded and in the case of various social costs and 
il utilities which do not figure in the economic calculations of indiv- 
Ils. At any rate, with the competitive capitalism of the nineteenth 
ury passing increasingly into the monopolist capitalism of the twen- 
century, discussions of the value of competitive equilibrium retain 
‘more than their academic interest ; and the increasing need of the 
capitalist forms for systems and methods of economic control, 
ther by the State, public corporations, or trade associations, has 
ered the vindication of laissez-faire largely otiose. 
is, however, in the realm which economists term ‘‘ the Theory of 
ribution *? that the modern proletarian challenge to capitalism has 
ily come ; and here economic theory is still successful as an apolo- 
. Not all economists may be so daring in their verbal agility as Pro- 
r Clark. Few to-day would join him in explicitly‘enunciating that the 
ibution of income is governed by ‘“‘ the hidden hand ” of “‘ natural 
* Yet the theory that the returns to labour and capital correspond 
re “effort and sacrifice”? involved is a definite bulwark against 
xist Criticism. Interest and profit, as well as wages, are the “‘ neces- 
” rewards for an essential economic contribution ; and without the 
rd the contribution would not be forthcoming. True, rent re- 
§ as a surplus, a deduction from producers for the enrichment of a 
ve class. But pure economic rent to-day, when land has been im- 
ed by decades of capital investment, represents only a relatively small 
on even of the return to land, while “‘ surplus ”’ elements are also 
d in other incomes, including wages. Marshall’s theory of ‘‘ normal 
” was clearly fashioned to demonstrate that, from a long-period 
point, profit contains no surplus, no “ non-necessary ” element ; 
Cassel is at pains to demonstrate, by the “ scarcity principle,” that 
st would still exist in a socialist State.1 Welfare may be augmented 
y measures which reduce the inequality of incomes ; certain surplus- 
nts in income may be desirably appropriated by the community 
e€ common good. Still, economic theory postulates various limits to 
remedial action in the connection which exists between incomes and 
pply of necessary services. At any rate, even in the treatment of the 
t by J. A. Hobson (who has carried Marshall’s surplus and supply- 
distinction furthest), there appears no defined class antithesis be- 
qualitatively contrasted class-incomes—an antithesis such as 
d in the treatment of Ricardo and Marx, holding the possibility of 
lutionary change of institutions. 


the extent that Economics concerns itself with this type of consi- 
on, it is clearly attempting to answer somewhat similar questions to 
which the older Political Economy sought to answer. Most notice- 
ith Marshall, we find the attempt to use the new technique and to 
0 a classical framework. Yet we have suggested that it has really set 
answer not the same but a different set of questions. Is it then com- 
to answer the former, as well as the latter questions ? Or is it 
g competence over a sphere from which it is properly debarred by 
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the very assumptions which lie implicit in its method of enquir 
Clearly, if modern economics is simply a theory of market price and 
more, it cannot provide a criterion by which to gauge the significance 
any particular arrangement of prices. Being simply a theory of equilibrit 
—a group of equations showing the relationship between a system 
variables—it can do no more than postulate the system of prices approp 
ate to a number of possible situations (for instance the prices appropriate 
a competitive situation, on the one hand, and to monopoly, on the othe 
to a class society and a classless society). It says nothing about the relat 
character or significance of these various situations; and hence it ¢ 
make none of the normative judgments which economics is usually : 
quired to make, for the simple reason that a mere system of simultanec 
equations by itself contains no norm (or standard). It was such a no 
that the old Political Economy sought to provide in its theory of va 
(as distinct from market price). But a mere equilibrium theory, wh 
expresses market price as a function of certain variables, cannot its 
supply such a norm. . , 

It is in providing such a norm to a simple equilibrium theory that | 
Hedonist basis of the utility theory has its importance. For a pure ther 
of equilibrium such a basis is quite unnecessary, as various writers st 
as Pareto and later Cassel have indicated. It is sufficient for the the 
of price to postulate simply certain choices—to take the observed fact ¢ 
certain scale of preferences among consumers as between different goo 
Nothing need be assumed concerning the significance of these preferen 
—whether the market’s preference for cocaine, quack-medicines 
diamonds is because they yield more satisfaction or welfare than opera 
working-class houses. Given one set of preferences, there will be a set 
prices appropriate to them ; to another set of preferences another 
of prices. There is nothing postulated about the value of the first set 
preferences against the second. This may be very convenient so far é 
mere equilibrium theory goes—more economical in its hypotheses. 
the same time, without these further inconvenient assumptions 01 
scope is strictly limited. One cannot say that an economic system wh 
adjusts production so as to satisfy those preferences to the full is : 
more economically desirable than a system which deliberately igne 
those preferences and establishes a set of prices appropriate to someth 
quite different. If, however, one assumes that the demand for goods wk 
is expressed by consumers on the market is a true index of some fun 
mental satisfaction (the old sense of utility) which they derive from th 
goods, then one can postulate the conditions under which this satisfact 
will be maximised. A criterion then exists by which, for instance, it 
be said that the set of prices appropriate to competitive conditions Cot 
nearer to this optimum than that appropriate to monopoly. A crite! 
exists by which it can be said whether an economic society based on 
price system and the market is economically preferable to a commu 
society which strictly subordinates the open market and curtails the p 
mechanism. 

The modern tendency, however, is explicitly to sever this conned 
between Economics and Hedonism and to define “ utility *’ in a pu 
empirical, behaviourist sense as measured by a person’s observed de 
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commodity. Cassel goes even further, and bases his theory of price 
bserved demands on the market expressed in money. Price becomes, 
fore, on the side of demand a reflection or a product of consumers’ 
rences, or choices. For the purpose of the equilibrium theory, these 
es are taken as ultimate—as the data of the problem. They are 
istants,’? which in the concrete case give the actual numerical value 
¢ equations. But, in fact, these choices are not necessarily the reflec- 
of anything ultimate : they may be arbitrary, ephemeral. They may 
e result of a passing whim, of a convention or the creation of a 
ing advertiser. They may, indeed, themselves be partly dependent 
rice—tor example, the changes of habits and conventional desires 
a accompany changes in relative prices or in the general price-level. 
assel’s treatment, indeed, they are largely a function of the distribu- 
xf income, not merely through the influence of the distribution 
come on conventional standards and desires of different classes, 
ecause the distribution of wealth between rich and poor will directly 
the market preference (as expressed in money-demand) for, say, rare 
ies as against cheap articles of mass consumption. At any rate, the 
y of price endows these market preferences with no other signific- 
than as the data for a theory of market equilibrium. In any wider 
they are entirely non-significant. 

ne economists, particularly those of the school of Marshall and 
s, still attempt to retain the old notion of utility as implying 
action of weeds, and so to make economics into a normative science 
nomic welfare—that is, a science which implies judgments as well 
rely describing things as they exist. Marshall pointed out (though in 
re than a footnote)! that desires and satisfactions may diverge. But 
he said, the measurement of satisfaction is impossible, ‘‘ we fall 
on the measurement which economics supplies of the motive or 
g force to action : and to make it serve, with all its faults, both for 
sires which prompt activities and for the satisfactions that result 
em.” Following him, Professor Pigou has admitted the possibility 
ap *’ between them : one may “‘ desire ” a patent medicine and at 
e time acquire a negative amount of lasting satisfaction from it. 
has suggested that such a divergence is probably not serious in the 
f “most commodities, especially those of wide consumption that 
uired as articles of food and clothing.’’ These, being ‘‘ wanted as 
of satisfaction, will consequently be desired with intensities pro- 
ed to the satisfaction they are expected to yield.” * This is probably 
f prime necessaries—precisely the basic commodities which a 
ist society, for instance, could distribute without any difficulty 
tioned system, dispensing with a price system. But as soon as we 
om prime necessaries to comforts and semi-luxuries, coincidence 
ire and satisfaction seems to become increasingly questionable. 
atters of acquired taste a large number of biassing circumstances 
ely to play a part in determining the taste that is actually acquired. 
Seems no warrant for assuming that the choice which ultimately 
will necessarily be any more conducive to welfare than an 
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alternative taste which might have been nurtured in a slightly altered 
of circumstances. Moreover, purely conventional standards—particulg 
class conventions—enter surprisingly deeply into nearly all our tas 
other than the primary needs of the body—a point which Thorst 
Veblen illustrated with so much acumen. And these days, when adverti 
ment plays the prime réle in business supremacy, thriving as it does 
*‘ educating the consumer,”’ afford much temptaticn to regard consume 
preferences as significant of little else than the persuasive skill of » 
publicity agent, the poster artist and the insinuating salesman. ; 
For somewhat similar reasons the attempt to base a theory of distril 
tion on a subjective conception of “ real cost”? seems equally based 
shifting sand. The new conception of “ real cost ”’ as “ effort and sa 
fice,” which replaces the old classical concepts of an objective “4 
cost,” bears on its face the obvious disadvantage, which we have alre; 
mentioned, that it rests on a basic dualism. There is not one type 
“ real cost ”? but two ; and there is no discoverable means of equating 
two by a common term. It is no answer to say that a comparison betw 
the disutility involved in an hour’s work and the disutility involved 
saving, say, £10 for a year, depends on which a particular individ 
himself would prefer to do, because such a preference varies with 
circumstances—how rich or how poor he is. A more fundamental d 
culty than this is the very delimitation of “‘ sacrifice ”»—the logical d 
culty which Senior originally found in knowing whether to define “ 
stinence ” as including or as excluding the “‘ abstaining ” from the ¢ 
sumption of wealth that has been inherited. Similarly with the sacri 
involved in “ saving ” something which has not been expected : is i 
equal “ sacrifice ” to save a “‘ windfall ” gain as to save an income that 
been fully expected ? If the answer is “‘ Yes,”’ the notion of sacrifice sé 
to fade into a bodiless ghost ; if the answer is ‘‘ No,” then the frontie 
“ sacrifice? turns out to be drawn along the highly unsuitable lint 
whether the income that is ‘‘ saved ” has been expected or is unexpec 
One clearly cannot “ sacrifice ? what one does not possess ; and sacri 
seems, on analysis, to be hardly distinguishable from “ opportu 
cost ’—from the sacrifice of alternative opportunities. Reduced to 
terms, it ceases to have any universal significance as a conceptior 
“ real cost °—it will change its coat with every change of regime. At 
rate, it will have no significance which makes it at all comparable to 
“ real cost ” involved in working an eight-hour day. If one uses “ s% 
fice,” or “ abstinence,” in any sense that is at all fundamental, then 
not the rich men of the world who do the “‘ sacrifice ” involved in caj 
accumulation. The “ sacrifice ” rests in the lowered incomes and 1 
rowed consumption of the proletariat which permits the propét 
class to enjoy its privileged income. But the “ sacrifice ” which in A 
shall’s theory is the basis of supply-price is clearly nothing so fundame 
as this. If Pharaoh lent his slaves for building pyramids, it was not 
slaves alone who, in Marshall’s sense of the word, performed a sacri 
Pharaoh bore a “ sacrifice,” too, proportioned to the alternative en 
ments which his slaves might have yielded if put to other use. That 
real cost? borne by Pharaoh was of the same kind and order as 
of the pyramid-building slaves may have been the viewpoint of 
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2s of the Egyptian Court. But from our more detached viewpoint of 
ries later, it seems hard to discover any useful sense in which 
ioh’s “* sacrifice’ was of the same order as that which he would 
incurred had he laboured at pyramid-building himself. 

Wiern economics seems to have developed a technique which may 
rove of permanent value, at least in the study of particular detailed 
ts of the economic world. Here, it has certainly made a lasting con- 
ion. The conception of the functional equation and of increments 
‘margin makes possible a precision of thought entirely unattainable 
>, and renders the study of economic theory an intellectual disci- 
somewhat akin to the study of mathematics, even if of a more ele- 
iry and inferior order. At the same time, the glamour of the tech- 
has been responsible for considerable carelessness in its use. The 
ique seems to have been put to employments which it is quite 
ted to support, and has become enmeshed in not a little confusion 
ring the assumptions on which analysis has been based. By its 
iptions modern economics is confined to a limited enquiry—the 
tions of market equilibrium in face of a given scale of preferences on 
it of consumers and in a given state of supply of the factors of pro- 
m. That is all it can really ask and answer. Yet economists have 
ally thought that they were answering—at least their audiences 
magined them to be—the much wider type of questions with which 
al Political Economy dealt : questions such as the relation between 
; and the comparative merits of different types of economic system. 
nomics ” and “‘ Political Economy ”’ are something more than dif- 
es of name: they are different enquiries, different in scope and 
nd while the former may be superior in finish and precision, at the 
e it is necessarily more limited in its range. Until this fact is 
and realised I believe that little progress in the field of economic 
is will be made. 


THE THEORY OF MONEY 


sphere in particular where the technique of modern economic 
s has borne considerable fruit is in the Theory of Money. To this 
the modern technique is eminently suited : the question is one 
es of variation in the price relationship of money to commodities 
eral ; and no deeper assumptions are involved. To a large extent 
in lines of the subject were already laid down by Adam Smith and 
oO ; but a good deal more than mere elaboration has been done by 
tk of Marshall in England and Irving Fisher in America, and more 
y still by R. G. Hawtrey and J. M. Keynes. This has consisted of 
ulation of the value, or the purchasing power, of money (or its 
; the general price-level) in terms of an equation which relates it to 
cant variables on which it depends. This is the famous Quantity 
of Money. By itself it is scarcely more than a truism. It is an 
n of identity which of itself gives no key to the causal order of 
But its practical implications are wide and important, and are 
tly corollaries which are not immediately obvious to direct 
n-sense inference from the facts. To the politician as well as to the 
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man in the street, for instance, the chaos of price changes and of exchang 
quotations which characterised the War and post-War years present 
something of a bewildering mystery. It was left to the economist to gj 
the rather simple explanation and to produce the recipe for monetg 
stabilisation after the War. Similarly, to-day, with the much-debat 
monetary aspects of the trade cycle—that cyclical alternation of tra 
boom and trade depression which characterises the modern econon 
system. And it is largely the economists’ concern with the study of ff] 
special phenomenon that has prompted the most significant develc 
ments of monetary theory in recent years. In most pre-War formulatic 
of the Quantity Theory equation the value of money was expressed 
a function of the quantity of money in circulation and its velocity 
circulation, compared to the output of goods and the volume of trans; 
tions. In more recent statements of the theory, emphasis has been plac 
on the volume of resources which are at any time held in the form 
money-balances, principally as bank-deposits. This quantity has tak 
the place of the velocity of circulation. The demand for money has be 
conceived as the proportion of the national income of goods and servi 
over which people have desired to hold command in money form 3 a 
variations in this quantity have been accorded an equal place with chan; 
in supply of money—at least in the explanation of short-period chan; 
in the price level. More recently still Mr. Keynes, in his Treatise 
Money, has introduced a new set of equations, in which the relat 
between Saving (in the sense of money that is not spent) and Inve 
ment (in the sense of creation of capital goods, such as factories 2 
plant) plays an important independentrdle in affecting both the price le 
and the volume of employment: when the former exceeds the latter th 
is the tendency for the price-level to fall and for unemployment to- 
crease ; and conversely when the latter exceeds the former. 


CONCLUSION 


In America in particular, in recent years, there has developed ani 
portant school of economic thought that has studied the future 
economics along the lines of inductive enquiry.! Aided bythe grea 
wealth of statistics which the modern world, and particulariy Amer 
affords, enquiry has proceeded along the lines of the study of bt 
ness indices and of price-correlations. On the other hand, in So 
Russia we find economists increasingly occupied with the speciali 
studies concerned with the concrete problems of economic planni 
—a development, perhaps, slightly reminiscent of the appro: 
to particular problems of government adopted by the eafl 
economists prior to the Physiocrats, and particularly by the so-cal 
Cameralists in eighteenth century Germany. It may be that the differ 
tial calculus and equations of market equilibrium have said all of wh 
they are capable, and that the future of economic enquiry lies 
specialised experimental and concrete studies such as these. Nevert 
less, such enquiries can hardly provide more than contributory evide 
to the solution of the problems of the general distribution of wealth é 


1 Cf. The Trend of Economics (1924), ed. by R. G. Tugwell. 
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omparative results of different economic systems. This group of 
fions—those macroscopic, as distinct from microscopic, issues 
le economic order—will still remain to be answered, and to be 
ered presumably in terms of the concepts which classical Political 
omy created, 
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FINANCE 
By 
T. E. GREGORY 


SYNOPSIS 


introductory portion of the Article delimits the field of finance 
estimates the significance of financial operations in the modern 
1. It then passes on to a description of the mechanism of modern 
ce. It is shown that, in spite of superficial diversities of form 
to historical and other circumstances, financial organisation 
where conforms to the same fundamental requirements, and a 
y is made of the nature of the markets required by modern 
ymic communities. This is followed by a description of the opera- 
carried on in such markets, and of the institutions which carry 
on, including a description of the operations of Commercial 
ing and of the problems involved in Commercial Bank organisa- 
Upon a discussion of these issues follows an analysis of the rela- 
of Government finance to money market operations, and of the 
which are necessary to prevent the financial needs of Govern- 
from disorganising the market. 


section commences with a description of the Capital Market 
f the nature of the securities which it handles, including a dis- 
n of the problem of speculation and the place of the Stock Ex- 
e in economic life. This is succeeded by an analysis of the 
ms of Company Finance and a discussion of the relations 
en finance and economic well-being. There follows a section 
g with the problems of Public Finance, z.e. the place of public 
diture in the life of the community, the sources of public 
e and the limitations upon the power of the State to levy 
n. 


I section deals with the most urgent of all the financial questions 
day—the relations between financial well-being and stability of 
ice level—and concludes with a discussion of the part which 
played by Central Banks in the control of the price level. 
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FINANCE 


I,J ECONOMIC AND SOCIAL ASPECTS OF FINANCE 


I 


In that broad sense which implies the adjustment of means to ends, a 
of ends to means, when both means and ends are thought of in terms 
money, financial problems, financing and finance are in effect co-extens; 
with economic life as a whole in any modern community. For econon 
operations in such a community present themselves primarily in the she 
of an expenditure of money for the attainment of certain ends, and 1 
problem of how the money costs are to be met is inescapable. Everyon 
income helps to “‘ finance”? his expenditure ; how everyone’s income 
to be adjusted to his expenditure, or his expenditure to his income, i 
“* financial ” problem ; and the shifts and expedients which are necess; 
for the attainment of equilibrium—if, indeed, equilibrium is ever attair 
—are “‘ financial ”’ operations no less vital or interesting to the individ 
concerned than the flotation of an international loan is to the Rothschi 
and the Barings who manage the operation, and to the Finance Minist 
of impecunious States on whose behalf the operation is conducted. Nev 
theless, for purposes of discussion here, “‘ Finance”’ must be interpre 
in a somewhat more definite manner. In one sense, all pecuniary trai 
actions can be thought of as “ financial ’’ transactions ; but there ; 
some pecuniary transactions which are thought of as being “ financia 
in the technical sense, while others are not. 

It might at first sight appear that the distinction which has to be dra 
between the wider and the narrower uses of the term turns on a questi 
of fact; namely, on the question whether the resources involved : 
furnished by someone other than the recipient who intends to apply th 
to some purpose. Thus, if John Citizen buys a house out of his own § 
ings, the operation is not, technically, a financial one ; whereas, if 
borrows the money in the first instance from a Building Society and 
pays the latter by instalments, the operation of buying a house also | 
comes a financial operation, because it involves the intervention of a p: 
fessional lender. But economic science has long used the term “‘ Put 
Finance” to describe, notonly those aspects of governmental expendit 
which involve the raising of loans through the intermediary of techni 
organisations, but also those operations, such as the raising of taxes 4 
the administration of State property yielding a profit, which involve 
loan operations at all. Moreover, when additions and extensions are mé 
to the plant and equipment of a joint stock company: and the necess: 
funds are provided by means of withholding from the shareholders p 
of the profits earned by the enterprise; the exponents of the new subj 
of “‘ Corporation Finance ’? would undoubtedly say that the operat 
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peen “‘ financed,” just as the operation would have been called a 
cial operation if the company had raised new capital in the shape of 
ntures or shares in the London money market through the co- 
ation of a professional intermediary specialising in this class of 
1eSs. 
re examples above show, too, that the distinction between financial 
non-financial operations does not always turn on the distinction be- 
n “‘ capital’ transactions and ‘‘ revenue ”’ or ‘“‘ income ”’ transac- 
3 for “‘ public finance ”’ is concerned in the main with the devices 
hich the current day-to-day expenditure is provided, and the opera- 
of the banking system with the provision of those temporary ad- 
2s which anticipate the sale of the products of industry to the con- 
t. 
it, though the distinctions drawn above are not sufficient accurately 
limit the frontier, they are guides to current conceptions. The truth 
it the frontier between financial and other transactions is vague and 
dificult to draw. Broadly, financial transactions are concerned with 
aising of sums of money for the purpose of meeting the costs of eco- 
¢ activities where these activities either do not bring in an immediate 
n or where they—as in the case of much of the work of governments 
not bring in a return at all, and their cost has to be met by a general 
on the resources of others, or, finally, with the raising of sums of 
sy in order to meet costs anticipatory of activities which are intended 
ing in a direct pecuniary return at a later date. Very broadly, financial 
distinguish themselves from acts of purchase and sale by their sub- 
ate, ancillary and provisional character. But it is useless to heap 
s on words in the effort to attach an invariable content to words 
» in the mouth even of the technician, have a different meaning in 
ent contexts ; for to do so is to run the danger of excluding import- 
pects of the situation. Illustration may serve to make the situation 
r. 
far the larger part of modern production takes place in anticipation 
and. Production takes the form of a continuous stream of goods, 
of which are, at any moment, in a completed condition, others are 
erging from a semi-finished or partly finished condition, while at 
€ moment others are just beginning to be shaped out of the raw 
ials which they embody. At any moment the finished goods which 
n to be in existence constitute the ‘‘ stock ” of that particular com- 
, but the constituents of the stock change from moment to mo- 
as goods are sold and are replaced by others which have just com- 
the production process. If consumption and production were com- 
adjusted there would be no “ stock,” since the newly finished 
would be at once taken off the market. But in fact consumption is, 
majority of cases, more discontinuous than production; the 
que of production makes it desirable to make the flow as even as 
le. Stocks are accumulated in anticipation of demand. These 
» as well as the whole of the goods currently in process, represent a 
of costs ; wages, expenditure on fuel, raw materials, transportation 
e like. These costs are ultimately to be met out of the sale proceeds ; 
hey are they have to be met in some other way. In so far as they are 
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met by loans in anticipation of sales, whether these loans are made 
bankers or whether they are made by those who furnish the raw materi 
etc., being prepared to await payment until the goods are sold, a “ sho 
term ” financial operation is involved ; production is being “ finance 
by the banker, or by means of short-term commercial credit. The ecor 
mic activities involve cost, and the outlay does not bring in an immedi 
return ; the mechanism by which the time-interval is bridged betwe 
outlay and return is part of the financial mechanism. 

Again, production involves, not only current expenses in connect 
with the supply of labour and raw materials, etc., needed to bring goc 
to market, but it requires the creation of permanent units through wh: 
production is organised. These permanent units which undertake p: 
duction constitute the “‘ business enterprises ” of the community, he 
ever much they differ in detail and in legal form from one to the oth 
They require, not only current assistance in bridging the gulf betwe 
production and consumption at any moment, but a permanent volume 
pecuniary resources ; the capital of the enterprise. The capital is inves’ 
in innumerable ways; in the provision of plant and equipment of 
kinds. The costs involved are anticipatory costs, in the sense that they 
intended to subserve the production of goods and services which al 
bring in the revenue which will make the concern profitable. The probl 
of raising this capital is a financial one and forms part of the gene 
question of Industrial Finance. 

Lastly, as regards the economic operations of Government. In so 
respects the economic operations of Government resemble those of bt 
ness enterprise. When a Government borrows in order to extend © 
telephone system, or when a municipality raises funds for erecting 
electricity works, the sums so raised are anticipatory costs, just as tl 
would be if the services, the provision of which they are intended 
further, had been provided by private enterprise, and the essence of ' 
problem is not altered by the public character of the authority involv 
though the legal position may be much altered thereby. There are é1 
analogies between private business and Government in that respect 
which the difference at first sight appears so marked—the sphere in wh 
Government undertakes to provide certain services and meets the cost 
those services not by a charge varying with the amount of the service © 
sumed, but by a charge on the general body of citizens, 7.e. the sphere 
*€ taxation.”’ For the finances of a club are also conducted on a not ¢ 
similar basis—the general costs of running the club are met out of § 
scriptions paid by the members ; though the amount of the amenii 
consumed by different members may vary very greatly there is li 
attempt to differentiate the tax-levy or subscription involved. 


2 


The impact of finance upon the modern world is of immense signi 
ance. In what follows attention will be drawn to some salient charact 
istics from the economic point of view. The social aspects deserve, £ 
will receive, special consideration. 

First, the magnitude of the operations involved. Leaving on one $ 


628 


ether the supply of long-period capital, each year the financial 
jisation has to finance the sowing and harvesting of the crops and 
aw material supplies of the world. Of the total production of food- 
; and raw materials, a part no doubt is consumed on the farms and 
production sites by the producers themselves ; but by far the larger 
now enters into commerce, and to finance the grower during the 
vals between sowing and final payment by the consumer is an operation 
amensity of which is by no means always fully appreciated. For varia- 
in the price and volume of a single crop may make very great dif- 
ces to the strain imposed on the financial system. Thus, the world’s 
t harvests in 1925-6 and 1930-1 differed by some 10% (3,344 mil- 
bushels in 1925-63; 3,675 million bushels in 1930-1). The average 
al price in the first year (cents per bushel) was 1394; in the year 
-I it was 73?. On the assumption that in each year 60% of the pro- 
on entered into commercial trade and required financing at some 
or other, the amounts involved fluctuated from £558 millions in 
-6 to £326 millions in 1930-1. Wheat represents only a single 
gh certainly very important) raw material ; in addition to the financ- 
f the raw material supplies of the world, the financial organisation 
o provide for the current needs of manufacture and commerce. 
out labouring the point any further, it is clear that a task of immense 
‘itude is involved. 

ain, though figures relating to long-period capital issues are full of 
Is and have, therefore, to be used with great caution, it would appear 
in 1929—a year, it is true, of quite exceptional stock exchange ac- 
‘in the United States and elsewhere—the volume of capital issues 
ding loans to Governments as far as possible from the computation) 
United States, Great Britain, Germany and France alone amounted 
er £2,400 millions. Of this amount five-sixths was offered in the 
d States, but the whole world participated in the provision of the 
; and the figures will at least serve to show the scale of operations 
ed. (It must be remembered, however, that the effect of joint stock 
rise is in part only to make visible the flow of capital to business ; 
whole of business were to-day in private hands, as it practically was 
ury ago, the volume of capital demanded might be the same but 
atistical data would be much less available.) 

ondly, these magnitudes involve complementary and, in the main, 
magnitudes in the shape of a flow of savings. It is not enough for 
ancial system to cause funds to flow from industry to industry or 
place to place in the appropriate amounts ; it must stimulate the 
, and organise the collection, of savings, and must safeguard their 
ent to the extent necessary to guarantee the continuance of the 
his, as will presently appear, is a matter of great complexity ; not 
r, indeed, mainly because of the problems of organisation which are 
ed, but because of the social strains set up when a superstructure 
cial obligation is built upon the foundations of a standard of value 
is not stable in purchasing power. But at this stage of the argument 
ufficient if the reader bears in mind that the task of finance is a 
one ; it is not only a question of applying funds to certain uses, but 
g to it that funds are there to be used. 
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Thirdly, in the modern world, the scale of Governmental finance h 
assumed dimensions alien to the inherited traditions, not only of t 
financial world itself, but of the business classes and the academic st 
dents of economics and politics. Partly as a result of the Great War, pari 
as a result of the changing conceptions of the functions of Governme 
(and these conceptions have changed, not only because of the gene 
prevalence of democratic governments or dictatorships having to make 
popular appeal, but because science in general, and administrative scien 
in particular, is constantly opening up new avenues for exploitation), t 
scale of Government has expanded, and with that growth of scale t 
national Budgets have swollen also. This fact not only lends added gj 
nificance to the technical problems which emerge—alternative syste1 
of taxation and the like—considered as technical problems, but grea 
adds to the significance of Government finance as an element of the econ 
mic life of the community, however the positive functions of Governme 
may be regarded. | 

Fourthly, finance is one of the most potent, and almost the least i 
peded, of the agencies integrating the modern world into a single econon 
system. Tariffs interrupt the flow of goods, immigration and emigrati 
laws prevent the free movement of persons from place to place. Thou 
the flow of capital is not absolutely free, for nationalism dislikes the i¢ 
of domination by “ foreign capitalists,’ yet, in comparison to the impet 
ments in the way of the movements of goods and persons, capital moj 
ments are on a sufficiently broad scale to enable us to speak withe 
hyperbole of a world rate of interest and of a world capital market. Wit 
out such a free flow of capital it would have been impossible to devel 
the natural resources of the Americas, of Australasia and of the Far EB 
to the extent that has actually taken place within the last century ag 
half. 

The social effects, to which we now turn, are no less striking. A ce 
tury ago it was still possible for the most prominent English private bank 
of his day, Vincent Stuckey, to explain to a Parliamentary Committ 
that the rural Englishman preferred the notes issued by a private bank 
“ with twenty thousand a year in Land ” to the notes of the Bank of Et 
land. Until quite recently land and buildings and jewels constituted 1 
essence of the idea of property : to-day the essence of property consists 
the possession of “ securities.” Finance has altered the face of the wo 
by making wealth mobile, in the sense that property rights attach direct 
not so much to physical things as to documents of title to such things, 
to rights to draw income, whether fixed or fluctuating, through institutic 
owning such property or from Governments and other public bod 
which have borrowed for many purposes, productive and unproducti 
on giving an undertaking to pay interest for the loan. Because property 
largely takes the form of owning such titles to income, the constituents 
a given fortune may change extraordinarily quickly : an ‘“‘ estate ” 0! 
million pounds may mean very different things on two successive da 
simply because a different set of investments is held ; and the “‘ manag 
ment of property ” in these days means much more frequently than it ¢ 
even twenty years ago the art of knowing when to sell and when to b 
securities of different kinds. The fact, so frequently deplored, that t 
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rn capitalist is “‘ irresponsible,”’ ‘“‘ divorced from places and things,”’ 
ply due to the growth of a species of property the essential character 
ich is its mobility. 
© very striking results follow. Property is more vulnerable than it 
was before to attack, because so large a part of it consists merely in 
;to income. And these attacks can come in an obvious and a subtle 
. The obvious weapon of attack is taxation : the less obvious weapon 
hange in the purchasing power of money. An income tax of five 
igs in the pound reduces the net yield to the investor to fifteen 
gs, and is regarded as a high rate of tax. But, if the price level 
es, the real yield of the investment is halved. Experience during the 
i of inflation following the War proved that a price level is capable 
ubling, not only in the course of a year, but in the course of a day. 
rulnerability of fixed income rights to attack from fluctuations in the 
asing power of money is thus of immense significance in the modern 
in which, owing to the progressive transfer of certain types of un- 
sings to Government or quasi-Government operation, this kind of 
ity is steadily increasing in importance. Property is more vulnerable 
y, further, because ownership is so much more clearly divorced from 
nsibility, and because the owners of such property seem so clearly 
ne from the obligation to reside at a fixed place for the performance 
tk which is the lot of the majority. Mobile property has created a 
seemingly free from the most obvious restrictions resting upon the 
1: it is not surprising, therefore, that the increasing publicity de- 
to the doings and activities of an apparently irresponsible social 
should result in an increasing resentment at the differences of for- 
us indicated. 
tly, the spread of international investment raises social issues of a 
, though still of a very serious kind, for it involves the contact of 
alities and of races. When this contact assumes the form of the 
ist employing local labour, of which he knows nothing at all except 
ch labour is willing to work for him or in his enterprise, it assumes 
s an unlovely and unamiable form. It is not only that the introduc- 
modern capitalistic methods of production may destroy the indi- 
standard of inherited skill and way of life ; it opens the door to 
ation of a crude kind, for the local labour may be helpless to pro- 
elf and the capitalist owner may be unable, owing to ignorance and 
e, to impose conditions of labour and standards of life. Without 
the introduction of capital into these new areas helps to increase 
roductivity, but the process of capital infiltration is not accom- 
without serious elements of loss. 


Il... THE ORGANISATION OF THE MODERN 
FINANCIAL MECHANISM 


e finance is essentially the process of linking up the supply of funds 
e demand for them, financial mechanism is in all countries in- 
to subserve the same primary purpose, however much the details 
tructure may differ from place to place. A distinction must, there- 
e drawn between the different financial markets, each of which 
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exists to link up a particular kind of supply with a particular kind o 
mand for capital, and the nature of the agencies involved. In all coun 
there is a marked tendency for the distribution of functions among 
various financial agencies to be determined in large part by histor 
causes, the importance of the historical factor itself varying, of cox 
with the various financial centres. Old financial centres, such as Lon 
or Amsterdam, will possess a financial structure more deeply mark 
historical survivals than newer markets such as New York or Berlin.’ 
main line of division concerns the degree to which there is divisi 
labour or integration of function among financial agencies, z.e. the 
to which in each sub-market there are separate firms or instituti 
alternatively, the extent to which the same group of firms will perf 
different functions whilst maintaining identity of legal form. Thus 
old private banking firms of such centres as London, Paris, Amsterd 
and New York not only concern themselves with the issue of new se 
rities, but are also concerned with the financing of foreign trade and y 
dealings in bullion and foreign exchange. That is, the “‘ merchant ba 
ing’ firms not only act as “‘ acceptance houses ” but also as “ issu 
houses,” side by side with firms which specialise more closely in one 
other of these directions. | 

Every modern financial structure comprises five different divisions 

(1) A market in which funds which are only available for short period 
time can be handled. This market is known as the Short Loan Mar 
The funds which flow to this market come to it from other institutic 
mainly from the Commercial Banks and the large private banking inst 
tions. The borrowers in this market are the dealers in bills and the dea 
in securities, or, to put the matter in technical language, Call Mo 
is borrowed by the Bill Market and the Stock Exchange. 

(2) A market in which funds available and required for moderai 
long periods of time are lent and borrowed. This market in all count 
is the field of activity of the Commercial Banks. They absorb the curt 
spare funds of the community, which constitute their deposits, an 
lend the bulk of them to the business community in the shape of « 
mercial loans and overdrafts. 

(3) A market which exists to facilitate, firstly, the creation of inv 
ment securities and, secondly, the transfer of long-period securities. T 
a twin organisation is necessary, of Promoters and Issuing Houses, a 
one hand, and of an organised Securities Market, on the other 
latter market is the Stock Exchange, together with its members 
brokers (and, in London, of jobbers). | 

(4) Each financial structure comprises a series of specialised inst 
tions, made necessary by the desirability of safeguarding savings 1 
special way or satisfying a particular kind of demand. These special 
institutions are of many kinds: Savings Banks, Agricultural Banks 
short and long term loans, Building Societies, Insurance Companies | 
Investment Trusts, to name only those which are familiar to readers 
both sides of the Atlantic. 

(5) Lastly, there is one specialised division of the financial str 
which carries out functions of a most important kind. This is the Cen 
Bank ; the primary function of this institution is to act as the Cem 
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visory Agency of the financial system as a whole. How it carries out 
ctions will be discussed at a later stage. 

anised money markets differ from one another, as already pointed 
y the manner in which the agencies operating in these various mar- 
e related to one another. Thus, in London, the Bill Market is more 
ant as a source of demand for Call Money than the Stock Exchange : 
erse is the case in New York. In London the function of promoting 
suing new securities is in the hands of the old merchant banking 
in Berlin this function is carried out in the main by the Commer- 
nks, in New York by private banking firms and the special subsi- 
created for this purpose by the Commercial Banks. The Savings 
are a more important element in the German banking structure 
| the British. The dealers in bills in London are specialised, in New 
hey are not. Building societies have recently acquired great im- 
ce in England ; agricultural banking in the U.S.A. But the struc- 
a whole covers the same range of activities, and this is the important 
, The survey of financial operations which follows is built up on the 
f the various sub-markets already described. 


III. THE SHORT TERM MONEY MARKET 


is borrowed and lent in this money market range from the day-to- 
1 loans to loans lent from one period of settlement on the Stock 
ge (in London) to the next. The essence of the “‘ call ”? loan is that 
it subject to very easy terms of withdrawal. But why should any- 
willing to borrow or lend on such terms ? It seems at first sight im- 
that it can pay anyone to borrow for 24 hours, running the risk of 
O repay the money, or for anyone to lend for the same period of time. 
explanation lies in the facts that any rate of interest for any length 
is better than no rate of interest at all, and that, from the stand- 
the lender, a loan which is repayable at very short notice is a great. 
ence, since it earns something and yet is liquid. (One day’s inter- 
365,000 at 23% per annum is £25, about one month’s salary of a 

ell-paid London bank clerk, so that one year’s salary can be paid 

sting this amount for a fortnight.) Hence the great financial in- 

s like to keep a certain proportion of their funds permanently in 

s ; they are a “‘ second line of defence,” ranking next to actual 

d in vault or at some other bank as liquid funds. And it is also con- 

to borrowers to have loans easily repayable, since, if money can 
ed more cheaply elsewhere, the first loan can speedily be repaid 

wing at a lower rate elsewhere. The price which is paid for a very 

vestment is, from the standpoint of the lender, a very low rate of 
from the standpoint of the borrower, the low rate he pays is com- 

n for the risk of having the money suddenly withdrawn. 

upply of such funds comes from two main sources. The normal 

mes from the great Commercial Banks which, as already pointed 

arly invest a certain proportion of their deposit money in this 

there are special sources of supply as well ; funds awaiting per- 

investment in the hands of financial institutions, i.e. proceeds of 

d sums available in anticipation of dividend requirements and 
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the like. The net effect is that the supply of “‘ short money ” as a whol 
more regular than individual portions of it. | 

The users of “‘ short money ” are, primarily, in London, the dealer; 
bills ; in New York the Stock Exchange brokerage houses. Not all 
funds used by bill dealers and stockbrokers is subject to short terms 
recall, but much of it is. Whether employed in the purchase of bills 9; 
the purchase of securities (by being lent to the customers of Stock} 
change houses who desire to buy securities they cannot iromediately | 
for) the money so lent flows back into the great stream of circulatio 
which industry and trade are nourished. For the bills of exchange bot 
by means of this borrowed money represent, to a large extent, the ¢ 
rent movement of produce and goods in the International Trade of 
world, and the securities which have been bought by speculators with t 
rowed money have had to be sold by someone else, so that the purchas 
power at the command of the seller has increased. In addition, call mo 
borrowed by bill-dealers, under post-War conditions, is largely used 
them in buying Treasury Bills, a bill of exchange issued by Governm 
to finance its current expenditure, so that, again, through the channe 
the Treasury, the money borrowed flows back into the general strean 

There are problems, however, attaching to the existence of the S$} 
Loan Fund. The fundamental principle of every money market is 
money paid for must be money used. Now, this means in practice’ 
whilst specific loans are liquid, the total of the Short Loan Fund is no 
a broker borrows £100,000 from Bank A, he does not lock it up, but 
bills with it. Suppose that the Bank calls in the money, what can he 
He can either re-sell the bills he has bought, which may prove unpr 
able, or re-borrow. But the possibility of re-borrowing is conditioned by 
Short Loan Fund as a whole remaining unchanged ; if all the lending 
stitutions withdraw simultaneously it becomes impossible. Under 1 
conditions, to re-sell what has been bought with the borrowed money? 
become unprofitable, for everyone will be trying to sell at the same t 

One of the functions of the Central Bank is to prevent the M« 
Market from becoming “‘ jammed ” in this way. For the Central B: 
both in London and New York, stands prepared to buy bills of exch: 
at a stated price, or to advance at a stated price 5 alternatively, to ct 
conditions in the Short Loan Market which will restore the normal pra 
of its operation, which it can do by the device of buying securities in 
open market, thus adding to the supply of funds in that market. 
power of the Central Bank to act in these ways is, as we shall see li 
the key to the understanding of the very peculiar position which it 
cupies. But the upshot of the present section is this : while the M« 
Market functions normally, short money really is aliquid form of int 
ment, but only because it is assumed, by both borrowers and lent 
that money borrowed and lent can be re-borrowed and repaid thre 
loans by someone else. 


IV. THE INTERNATIONAL SHORT LOAN FUND 


There is one form of lending for short periods of time which, sinc 
War, has assumed enormous proportions and presents peculiar feat 
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own. This is lending by institutions in one Money Market to in- 
ons in another. The total of the sums so lent and borrowed consti- 
he International Short Loan Fund. Before the War London was 
eat lender in this way ; to-day London is both a lender and a bor- 
while it shares its former predominance with New York and with 
Though the amounts involved are unknown, it is probable that a 
f something like £1,000,000,000 is involved in the aggregate. 
A large part of the international trade of the world is “‘ financed ”’ 
h London. Bills are drawn on the importers of goods in Hamburg 
nghai, but these bills are validated, 7.e. accepted, on behalf of the 
porters by London banking houses, who rely on receiving funds for 
g the bills as they fall due from the importers. Pending the date of 
nt, the bills are discounted in London, 7.e. ready cash is given for 
payments, so that the banks are able to advance to the exporters in 
ation of repayment by importers. So long as the remittances are 
received, London is lending abroad the present value of the bills, 
so far as the amount of bills is increasing, the volume of London’s 
lending is increased. 
When the rate of interest is higher, say, in London than in New 
t pays American firms to invest in London, 7.e. to lend money to 
n bankers. What really happens is that in London dollars are sold 
e having debts to settle in America, and the pounds paid for these 
represent the proceeds of the loan. As a general rule, no gold is 
y transferred ; from the banking point of view the transaction is 
arely a book-keeping one, which has the effect of enabling Great 
to meet (temporarily) one set of American debts by creating 


hus it may very well be the case that London is lending on the 
d and borrowing on the other. The situation in New York may 
er grounds, however) be the same. A foreign Government may be 
ing in New York by means of a long-dated loan. The proceeds of 
(dollar proceeds) may be sold by this Government to the local 
Bank for cash, say, marks. The Central Bank in question may 
hold dollars permanently as part of its reserve, in which case New 
ill be a creditor on Long Term Account and a debtor on Short 
ccount. 
hen a currency is disorganised, banks and business firms, as well 
te individuals, try to escape from the consequences of further de- 
the value of the currency by holding foreign bank balances. Thus, 
he period of currency disorganisation in France, many millions 
ds of English money were acquired by French interests. France, 
r as these sums are held permanently in this country, is really 
Great Britain a loan to this extent : in so far as French balances 
anently kept in New York, France is making a loan to the United 


the International Short Loan Fund, when analysed, is an extra- 
y complex thing. Instead of great financial centres being bor- 
nly, or lenders only, they are both, and their net position may be 
Orrowing at one time and lending at another. 

are the dangers which accompany so considerable an extension of 
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; ft 
the system of international short-term lending as the last decade a 
nessed ? They are two in number. 

First, the danger of a sudden withdrawal of these funds, which 2 
put the Central Bank into a position of very great difficulty. For then 
mal weapons of defence may be unable to prevent these sums from be 
withdrawn, and a heavy loss of gold may be the consequence. If, for 
ample, French balances are withdrawn from London, the techn 
method by which this is done is by sales of sterling in the Paris fore 
exchange market ; this reduces the franc value of the pound and, if} 
reduction is great enough to make the costs of shipping gold from Lon 
worth while incurring, gold will be shipped. Hence a market with he 
foreign balances due by it is in an essentially unstable situation. Thi 
why the influx of foreign balances into the London market is so of 
spoken of as the influx of “‘ bad money.’ The money is “ bad ” sim 
because its withdrawal may, later on, involve heavy gold shipme 
This, again, explains the statement, so frequently heard in these di 
that the more gold a bank has lost, the less the danger of its losing 
more, for, by losing gold, the foreign balances have been depleted. 

Secondly, what is lent ‘‘ short? must be invested “ short” 5 that 
international funds borrowed for short periods cannot be invested fi 
period of time longer than that. The danger is that funds so lent 
invested primarily in bills of exchange. An increase in the dems 
bills raises their price, 7.e. lowers the market rate of discount, which ma 
the bills dearer to buy. Now, if the Central Bank, for reasons of its 0 
desires to see the market rate of interest maintained at a certain level 
policy i in this respect is endangered if an inflow of funds from abroa 
pressing the rate in a downward direction. For, if the rate falls low enot 
bills will be attracted to that centre for sale, 7.e. the high current price({ 
rate of discount) leads to fresh bills being created for the purpose of be 
discounted, and if borrowers are foreigners an outflow of funds maj 
initiated, ultimately leading to gold movements. Thus, any bene 
effects produced by the previous inflow may be neutralised. 

The growth of the International Short Loan Fund has thus creat 
problems, calling for some revision of the traditional attitude on the s 
ject of the benefits to be derived from acting as an international cer 
That attitude was based upon the popular conception of London: 
predominantly lending centre, and had not taken into account the 
ficulties arising when a centre is at times more of a debtor than it 
creditor. " 


V. THE COMMERCIAL BANKING FIELD i 
f 


It is through the Commercial Banks that industry, trade and comme 
the professions and the general public usually come into contact with 
machinery of finance, and this in two ways 3 as lenders to the banks; 
as borrowers from them. Although it is habitual, in discussions of tl 
subjects, to lay stress upon the functions of banks as lenders, their ft 
tions as borrowers are equally important. Many people and even @ 
industrial and commercial firms have never found it necessary to bot 
from their banks, but they find it absolutely necessary to maintai 
banking account. The fact is that the modern world, at any rate 
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n English-speaking world, habitually uses the banking system, not 
r the purpose of borrowing, and of depositing spare funds, but for 
rpose of making its payments. Transfer by means of cheques is so 
jent that the majority of transactions, certainly by value, most pro- 
ilso by number, are made by means of cheques. In Great Britain 
stence of a stamp duty upon every chequé drawn no doubt acts 
e extent as a deterrent against the drawing of cheques in settle- 
f accounts which can be met without inconvenience by the use of 
yanknotes ; but in the United States no such deterrent exists and 
> of cheques for even the smallest payments is then habitual to 
ossessing a banking account. And the possession of a banking ac- 
formerly in England, at least, the sign of a certain superior social 
has been made easier on account of the intense competition for 
ers by the banks themselves. The first group of questions which 
therefore, concerns the relationship between banker and customer. 


(a) The Deposit Side of Banking 


reat Britain a distinction is drawn in the literature of banking 
n Current Accounts on the one hand, and Deposit Accounts on the 
a distinction which corresponds to the American division between 
d Deposits and Time Deposits. The importance of the distinc- 
Great Britain is supposed to lie in the fact that only Current Ac- 
are available to be drawn against on demand by cheque, while 
g no interest ; sums standing to the credit of Deposit Accounts are 
le only at notice, but carry interest. In practice, however, these 
stinctions do not quite obtain and, in any case, practice in the 
f England differs much in these respects from practice in the 
f England. In the North, interest is paid upon the minimum 
kept on the credit side of the account. In these circumstances, 
not much advantage to the customer in keeping two accounts al- 
as a matter of fact, it is known that, in consequence of the trade 
ion, a considerable increase in the volume of Deposit Accounts has 
g place in the last eighteen months, taking the whole banking 
into account. 

U.S.A. the position is very different, owing to differences in the 
ations relating to Reserve Ratios. In Great Britain there is no 
obligation upon the Commercial Banks to keep any cash re- 
all, much less a statutory amount. In the U.S.A. the Federal 
Code imposes on all the Member Banks the obligation to main- 
the twelve Federal Reserve Banks a reserve against demand 
of 7, 10 or 13%, according to the physical location of the Mem- 
. Against time deposits a uniform cash reserve of 3% only has 
t. This distinction has had the effect, perhaps entirely unexpected, 
y stimulating the growth of time deposits. For a bank may be 
» financially speaking, by paying interest upon a Time Deposit, 
same time it can cut its reserve requirements down from 13 to 
ffect, the growth of Time Deposits under these conditions is 
t to a net reduction in the reserve requirements imposed on the 
Banks of the System. 
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The relationship between banker and customer is much wider thar 
implied in the mere keeping of an account by the one for the other, 
America, in particular, banking competition has resulted in the bay 
being prepared to carry out a wide range of services on behalf of ¢ 
tomers, some of which can hardly be regarded as falling within ; 
sphere of banking at all. But in Great Britain the custody of docume 
and securities, the performance of Executor and Trustee functi 
(through subsidiary corporations in some instances), etc., have y 
much widened the range of contact. 


(b) The Loaning Side of the Banker’s Activities 


A distinction must be drawn between the following three elemen 
(1) the time element, i.e. the length of time for which the loan is ma 
(2) the charge made for the loan ; and (3) the nature of the security 
quired. So far as Great Britain is concerned, advances by bankers 
into two great categories—loans and overdrafts. A loan is made w 
a fixed sum is advanced for a fixed period of time, say three or 
months. The borrower pays interest upon the amount for the period 
time in question. An overdraft is the right to borrow up to a gi 
amount in’excess of the customer’s own credit balance and, therefi 
the amount “‘ overdrawn ” depends on the extent to which the facili 
granted are actually made use of during the period of time for wh 
the facilities are granted. Hence the overdraft is a much more ela 
form of borrowing. Though in Great Britain the distribution of loan; 
overdraft facilities is in part a matter of local custom and tradition (le 
in the South, overdrafts in the North), it seems to be the case 1 
overdraft facilities are growing at the expense of loans. 

The charge made is governed, in the case of Great Britain, by ac 
ventional relation based upon the movement of Bank Rate, 7.e. the offi 
minimum rate fixed by the Bank of England for the discount by i 
bills of exchange. Charges range from 3 to 13% over bank rate, wit 
fixed minimum of 4, 44 or 5%. That is, when bank rate falls below 3: 
loan charges to customers no longer fall with it. Under existing arraf 
ments, also, the interest paid upon deposits (or upon minimum balat 
on current account) varies in Great Britain with the bank rate, be 
fixed at 2% under bank rate for deposits subject to 7 days’ notice of w 
drawal, with a maximum of 5% interest. It is clear that the banks m 
maintain a margin between what they charge and what they can afi 
to pay to depositors, for out of the difference the banks must meet f 
charges for staff, buildings, etc. It is true that on a large part of theirt 
deposits banks with branches in the South of England pay nothing; 
current accounts in the South carry no interest. On the other hand, W 
earning more than bank rate on their loans and advances, banks ¢ 
nothing at all on their actual cash reserves, and a good deal less 1 
bank rate upon such part of their funds as they invest in the Short L 
Market, or in the very finest classes of bills of exchange which they 
buy in the Bill Market. Their earnings on securities, also, since these 
mainly Government securities, tend not to be more than 4 to 5%» 
on Treasury Bills, of course, considerably less. ‘The earnings of the b% 
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d, not only upon the manner in which their funds are invested, but 
the properties in which they are so invested. In this respect, the 
2 banks tend to follow a fixed routine and, although their propor- 
ire subject to a certain amount of change (for loans and advances to 
ners fall off in periods of bad trade and rise somewhat in periods 
sperity), the amount of elasticity is not very considerable. Bad 
by lowering the rate to be earned in the Call Loan Market, reduc- 
th the amount and the yield of loans and advances, raising the price 
erefore the yield of long-dated securities, must affect bank earnings 
ely, especially as the cost of staff and buildings, etc., remains more 
the same, whether trade improves or declines. 

he United States, the place of the overdraft is a much more modest 
an it is in Great Britain : the normal form of a commercial advance 
he shape of a loan secured by promissory note or other collateral 
y—Stock Exchange securities, produce warrants and the like. But 
ises the third point, namely, the nature of the security required. 
and overdrafts can be divided into two groups, secured and un- 
d. Where the loan or overdraft is ‘“‘ unsecured,”’ it means in effect 
ie banker’s belief in his customer’s ability to repay rests upon his 
al knowledge of the customer and upon his knowledge of how the 
‘to be used. But when a loan is “‘ secured,” there is some piece of 
ty or some legal right which the banker can utilise to compensate 
» non-repayment of his advance. The most obvious illustration of 
st kind of security is furnished by goods or produce in course of 
ent pledged to the banker pending realisation of the proceeds ; 
st obvious illustration of the second kind of security is a guarantee 
d parties to the banker that, if the borrower does not repay the 
hen called upon, the guarantors will do so in his place. Since the 
s of tangible and intangible property are very great, it follows that 
rity held against loans consists of many different kinds. 


(c) Problems of Commercial Banking Organisation 


first duty of the banker is to secure the safety of the deposits en- 
to him ; the second, to invest the funds at his command in such a 
to secure, as far as he can, an even flow of profits. Security and 
ility alike depend on spreading the risk and it is the desire to 
risks which explains why bankers keep, or try to keep, their funds 
in certain conventional proportions along certain lines. What 
mes are is partly a matter of law and legal conditions, partly a 
f the investment opportunities open to the banker under circum- 
of time and place, largely a matter of experience. The old adage 
be a banker one must know the difference between a mortgage 
ill of exchange throws light upon one fundamental aspect of the 
liquidity. Since the banker has liabilities a large part of which 
ble at a moment’s notice, some part of his assets, i.e. his cash 
and some fraction of his loans, must be equally available at a 
*s notice. In Great Britain the Commercial Banks are entirely 
any sort of legal interference : in the U.S.A. the position is very 
in this respect. Not only are particular classes of banks 
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prohibited from making loans of a certain kind, or holding securitie; 
certain descriptions, the law goes further and limits the amount which | 
be lent to any one customer. But what is attempted to be done by 
force of law in the United States, the force of custom and experie 
tends to do in Great Britain. 

In the final analysis, what has been said above of the liquidity of 
funds invested in the Short Loan Market is true of the investment 
funds generally. Bankers’ loans are used by the borrowers for spec 
purposes. If all the depositors were to try to draw out their funds sin 
taneously, every bank, however sound it might be, would be bounc 
close its doors, since it would be impossible to sell securities and cal 
loans sufficiently quickly and on a sufficient scale. A run on a single b 
can be met by assistance from other banks, a run on all the banks toget 
can only be met by assistance from the Central Bank, and it can only! 
by the device of printing more notes. For the absolutely liquid assets ( 
is, the Cash Reserve) even of the Central Bank are not large enougl 
meet more than a small proportion of the total liabilities which the be 
together owe the public. The safety of each bank is in part dependen 
the size of its liquid resources ; the ultimate safety of the banking sys 
as a whole lies in the fact that not all the depositors will normally ask 
their money simultaneously and, should they do so in consequene 
panic, in the fact that the Central Bank will come to the assistance of 
Commercial Banks by a free use of the printing press. But large rese 
and sound investments by themselves will not save the system as a W 
in moments of general pressure. ' 

If the banking structure of Great Britain is compared with that o 
United States, a striking difference in the form of organisation appt 
The entire commercial banking business of Great Britain is done | 
group of 16 Joint Stock Banks, that of Scotland by 8 banks, som 
which are owned by the larger of the English banks, which also cot 
most of the remaining provincial banks of Lancashire. Five banks in 
do the main bulk of the banking business. The contrast with Ameri 
startling, if it is borne in mind that there were 7,707 National Banks 
1,633 Trust Companies recorded by the Comptroller of the Currene 
13th December, 1928, not to speak of the thousands of banks orgaf 
under State Laws. English banking is primarily organised on the | 
of a few large institutions covering the country with a networ 
branches ; American banking upon the principle of “ unit banki 
Though, in certain States of the American Union, branch banking is 
mitted and is rapidly making headway in such States, and thougl 
device of “‘ chain banking,” i.e. single banks associated through a hol 
company, represents a compromise between the British and Amet 
systems, yet what has been for a generation a fait accompli in C 
Britain (and, indeed, in most parts of the world) is still a matter of 2 
controversy in the United States. | 

The purpose of branch banking is to assist in the geographical di 
bution of risk and to draw deposits from as wide an area as poss 
So long as industry continues to be largely localised, geographical d: 
bution of risk demands a widespread organisation, and districts rit 
deposits can be drawn upon to supply the deficiency of borrowing 
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1 the limits of a single organisation. From the technical banking 
point there is a further advantage derived from a growth of scale 
must not be overlooked. The cheques paid in over its counters 
b cheques on its own customers to a greater extent the Aa 
rganisation. But to pay such cheques no cash Is required ; a 
s needed is two book-entries. Growth of scale implies economy " 
es, a smaller proportionate amount of cash has to be kept relatively 
al business, because fewer cheques will be presented through other 
, and more through the branches of the same bank. Thus consider- 
idvantages accrue ; increased safety, economy and profitability. x 
w far are these advantages only to be obtained by means of branc 
ng ? American critics wouid say that it was possible to obtain the 
results in other ways. It is possible to obtain “ out of town mt 
Ss, 1.e€. to get customers in places where the bank does not operate, 
ne larger American banks do, in fact, try to obtain such pre 
er, it is always possible for even a small bank to spread ris F y 
ig use of the facilities of the Central Money Markets. It can a 
n the Bill Market, hold gilt-edged securities which can be readi y 
on the Stock Exchange, and lend money at call or short notice. 
ican banking organisation facilitates such methods of distributing 
by the fact that the large banks in cities like Chicago and New if 
*< correspondents ” for hundteds, in some cases thousands, of sma 
scattered all over the vast aea of the United States. Lastly, the 
gist for “‘ unit banking ” woull argue that, even if such banks have 
disadvantages to contend with they also have some unique advan- 
They are less bureaucraticallyprganised and inspired and, because 
e more restricted in scope, thy are more likely to be interested in 
ccess of local enterprises and\ 10re prepared to see such enter- 
“through ” a period of depresion or bad trade. ‘The bigger the 
and the wider the network of anches, the more indifferent such 
must become to the fate of partiular districts, industries and firms. 
s line of argument proves perhas. too much rather than too little. 
er the world, even in the U.S.1., the organisation of banking is 
g towards the British, or, rathe the European system of branch 
g. The charge of bureaucratic hatdling of business can be launched 
t unit banking as easi¥ as againg branch banking, when the unit 
attain a certain size—1M fact, some of the New York banks are now 
the largest in the VOrld. Lastly, the association of a bank with a 
ar locality may sad very easily to such an intimate dependence of 
on the prosp-?'Y Of that locality that it becomes a danger to the 
tself : a dange Which is exemplified in the wave of bank failures in 
ricultural 1/028 of the United States whenever agriculture is 
phase of falling prices. It is the duty of the banker to 
; Of the situation than the business man. When he meets 
ay, men of his own locality, he is liable to take their view 


cal over-expansion. One may 
BUY Anking is becoming less associated with the hopes and fears 


wards large-scale operation is 
-teristic of business generally that small local banks have no 


concerns easily. Because the 


borrowers are becoming larger in size, the banks must become larger to, 
otherwise the customer may be too large to lend to safely, for bank 
know that a single big account is more dangerous than ten separate ¢ 
counts aggregating an equal amount. 


VI. GOVERNMENTS AND THE MONEY MARKET 


The State in the modern world administers for the general benefit 
the citizens of the country an enormous revenue. Since revenue 4g 
expenditure by Government are about one-fifth of the national in 
(£800 millions against, say, £4,000 millions) it is clear that the ma 
ment of this immense amount of money requires very great care in 0} 
to prevent the smooth working of the money market from being adve 
affected. 

It is possible so to organise the system of Governmental finance 
separate it altogether from normal money market channels. Where 
is done, the so-called ‘‘ Independent Treasury System *? comes into bei 
During a large part of the nineteenth century the financial proced 
the Government of the United States was based upon this system. 
attempt was made to segregate in the American ‘Treasury the revenu 
the country in cash (gold, silver and notes) and to keep them there 
they flowed out again to finance Government expenditure. It is e 
see that, when revenue and expenditure are heavy, intolerable diffi 
are thereby created. If the period wken tax collections are heaviest 
cides with the maximum demand for accommodation for agricul 
industry, the banks are put into a nost embarrassing situation, for th 
funds are drained away from them at the very moment when they ni 


them most. If the bulk of the exenditure falls at a time of busin 


slackness, the banks are faced wit: a plethora of funds. Thus the In 
pendent Treasury System tends t accentuate the degree of variatio1 
money market rates, and for thatvery reason has had to be aa 
But even association of Government with a Commercial Bank does} 
quite meet the situation. What is vanted is association with an institut 
which will be in a position to eve1 out the ebb and flow of money due 
the financial operations of Govemment. Such an institution is the 
tral Bank. The management of the GoverMirent’s current account and 
its short-term and long-term borrowing OP€ations are entrusted to 
because it, and it alone, is in touchwithevery Pet of the Money Mart 
From the present point of view, the task of Mynaging the finances 
Government is essentially that of preventing 4 “porary excess of 
venue over expenditure from depriving the Money +, ret of funds, 2 
of preventing an excess of expenditure over revenue ‘om. flooding 
market with funds. The first would result in rising Me ym arket 
the second in falling rates. The instruments of adjustmeh he Ban 
own lending operations and the manipulation of the size “he “ Bic 
ing Debt.” Since the War the British Government has alv. eal 
debt to the Money Market, the evidence of indebtedness\. 


: . v4 
Treasury Bill. Periods of pressure lead to an increase in th | 


; Bills plus the amount lent directly by the 
Debt, 7.e. Treasury Dilis p es ae ie 


England (these advances are known as 
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ds of ease lead to a reduction in the Floating Debt. Now, when there 
excess of revenue over expenditure (as there usually is in the first 
months of the calendar year, which correspond to the last three 
hs of the financial year, when the bulk of the Income Tax proceeds 
owing in), the way to prevent a shortage in the Money Market is to 
ff Floating Debt, because this adds to the resources of the market. 
the way to prevent an excess of expenditure resulting in unusual ease 
increase the Floating Debt. The Bank’s own loans can be used as a 
cing factor, to add to the supply of cash in periods of stringency, to 
se cash (by not lending) in periods of ease. If revenue is flowing in 
-than Floating Debt (Treasury Bills) is being paid off, the Bank can 
more freely : in periods when an increase in the Floating Debt is not 
- funds off the market fast enough, the Bank, by reducing its own 
, can stiffen up rates and prevent an abnormal reduction in the price 
ins in the Money Market. 
ie system so far described is the British system. In the United 
s, though the Treasury Bill has recently been introduced, the same 
ion is carried out by the purchase and sale of Certificates of In- 
ness. At the quarterly dates when income tax receipts, on the one 
, and interest payments, on the other, create a situation of difficulty 
> market, the Federal Reserve Banks, by the purchase of special One 
Certificates of Indebtedness, by not buying more bills to replace 
ring ones and by other devices, attempt to even out the ebb and flow 
yney. 


VII. THE LONG-PERIOD CAPITAL MARKET 


1. The Machinery of Issue 


the modern world, savings can be devoted to the acquisition either 
gible property, such as land, houses, furniture, pictures or jewellery, 
property rights, such as mortgages, bank deposits or “‘ stocks and 
.? It is with the last class that we are concerned here. The classes of 
-rights which are offered to investors and which are handled in the 
eriod capital market take the following main forms : 

The obligations of Governments and Public Bodies of all kinds. 
tionally, Governments have chiefly borrowed for two main pur- 
for waging war and for covering the deficit on the Budget even 
es of peace. But such unproductive forms of borrowing, though 
sible for the greater part of existing National Debts, are not the 
urposes for which Governments can borrow, and they do not re- 
t the reasons why subordinate Public Bodies borrow. The fact is 
he control and operation of certain essential public services, the 
of railway and other forms of transportation, the provision of light, 
e, docks, water, etc., are more and more passing into public hands. 
, Government debts may be raised, and to an increasing extent are 
» for productive purposes. The interest payments necessitated 
y are not a charge against the taxpayer, as they are in the case of un- 
ctive Debt, but are met out of the revenues earned by the under- 
$ acquired, created or extended by the use of the funds so borrowed. 
is, in other words, no essential difference, in the economic sense, 
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between a Government borrowing for reproductive purposes and 1 
borrowings effected by a “‘ Public Utility ” enterprise organised in Jo 
Stock Company form. ee a 

(b) Obligations of all kinds issued by arin: Goveroinat bodies. The 
again, fall into three main groups :— 

(i) Secured obligations. The most important class of such securities e¢ 
sists of mortgage debentures or mortgage bonds. By means of such bor 
or debentures, the borrowing undertaking secures to the investor the ¢ 
performance of the obligations it has assumed by assigning to him p 
or all of the assets, tangible and intangible, present and future, owned 
the undertaking. In the event of default, therefore, the investor can p 
tect his rights by seizing the assets held as a pledge. : 

(ii) Unsecured obligations with Preferential Treatment. Two m 
classes of investments fall within this category. First come what are leg; 
evidences, not of ownership im the undertaking, but of Joans to it un 
cured by specific pledge of property, such as Income Debentures 
Income Notes, where the investor is merely promised priority of intet 
payments, though this priority may be safeguarded in various ways. N 
come evidences of part-ownership in the concern, given priority of 
terest payment over other classes of owners. This gives one the great ¢ 
of Preference Shares. Such preference shares may merely carry the fi 
to payment of interest in preference to all other classes, but with 
guarantee that such interest will in fact be paid. Or the preference sh 
may be made cumulative, in which case interest unpaid in any one y 
is carried forward to the next ; or the preference share may be made b 
cumulative and participatory, in which case, if earnings or dividends ¢ 
tributed to other classes of owners exceed a certain amount, the pre 
ence shareholder participates to a further extent in the prosperity of 
concern, over and above the fixed interest to which he is entitled. 

(iii) Lastly come various classes of share capital which rank after 
classes mentioned (if the undertaking has issued more than one clas: 
obligation or capital) in the distribution of income. In general, this ¢ 
of rights may be called Residual or Ordinary Capital, and the shi 
Ordinary Share Capital. Such capital is itself divisible into Prefet 
Ordinary and Deferred Ordinary Capital. Where in an enterprise b 
these classes of shares are issued, the Preferred Ordinary will rank 
regards dividend payments, before the Deferred Ordinary Capital, wh 
represents the true residual element of ownership in the concern. 

The presence, or possible presence, of rights of so many diffe1 
kinds within the same enterprise profoundly affects the practical work 
of the joint stock company. But, whether many or few, all such securi 
have in the first instance to be issued to the public, and an elabo 
mechanism exists for the purpose. Issue covers three main eleme! 
Promotion, Underwriting and the technical Act of Issue. Promot 
i.e. the processes necessary to the formation and legal creation of 
concern, of course, only arises where the public is asked to take 
capital or debt in a new enterprise, but issue and underwriting operatt 
cover, not only capital operations on behalf of a new concern, but 
cases where existing concerns offer new capital to the public or wi 
existing public authorities desire to borrow afresh! 
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motion and issue may be united in the hands of the same institu- 
ae the e institution may also agree to underwrite part or the 
the i jane On the other hand, these various activities may be 
. And, in many cases, the activity of issuing must be divided into 
eee one - purely mechanical and subordinate, the other substantial 
sential. The essential part of the work of issue consists in preparing 
atements and particulars by which the facts are brought to the 
-of the public, in discussing with the promoters of the enterprise 
or the borrowing Government the terms on which the issue to the 
> is to be made, the time and conditions under which it is to be 
and the like relevant circumstances. The subordinate part of the 
f issue concerns the mechanical aspect of actually receiving and 
ating for the subscription. This mechanical work may be done by the 
e House ”’ itself; it may be left to a Joint Stock Bank, though, 
British practice, a Joint Stock Bank agreeing to take subscription 
he counter and allowing its name to appear on the “* prospectus ”’ 
1¢ statements relating to the issue) does not thereby assume any 
sibility as to the goodness of the issue towards subscribers. 
le may take two main forms. The issuer:may offer on behalf of the 
rise or Government, receiving a commission or a payment ar- 
1 on some definite basis for the work or trouble and expenses 
ed. Or the issuer may have undertaken to buy up the entire issue at 
| price and offers it to the public at another (and necessarily higher) 
This constitutes technically the form of issue known in Great 
1 as the “‘ Offer for Sale ” ; in America, it constitutes the act of 
erwriting.”? —The advantage of this form is that the enterprise is 
d of all further trouble ; its issue has been taken “‘ firm ” by what 
umed to be a reliable house or group of financial houses, and they 
ow run the risk of being unable to dispose of the security. 
risk is necessarily always present though to a smaller or greater 
according to the intrinsic soundness of what is being issued and 
te of opinion as regards the outlook for securities in general. 
ingly, in Great Britain the issue house safeguards itself by secur- 
tingent subscribers to the issue, and this constitutes underwriting 
British sense. In return for a commission (the “ underwriting 
ssion ’’) individuals and firms will promise to take up any portions 
issue not sold to the public. Hence—at a price—a market for an 
n be found, even if the investing public is not in a mood to bite 
t new securities. 
clear that the machinery of issue is complex. Who are the issuers ? 
don there is a group of firms, traditionally known as the “ Issue 
” firms like Barings and Lazards and Schréders, who, however, 
ain confine themselves to international loans and have little to do 
itish industrial issues. A second group of issuing houses is com- 
f certain large Stock Exchange firms, dealing partly with Colonial 
partly with British industrials. Lastly, during the Stock Exchange 
f 1928, a certain number of new issuing agencies appeared, some 
not of a very high-class character. British Government loans are 
by the Bank of England ; and a few very large corporations are 
ong enough to issue directly on their own behalf through their 
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banks. The underwriting of new issues is arranged for by the issuing hous 
Each will have its own list of persons and firms who will habitually unde 
write for it (other finance houses, brokers, investments trusts), t 
principle being that the underwriter must take the bad with the good ai 
take issues as they happen to come along. But there is a certain compe 
tive fringe ; at times when the securities markets are active there will b 
certain competitive scrambling for underwriting privileges. A hi 
underwriting commission points to a weak issue and a weak mark 
situation. Moreover, the underwriter does not always live up to his ob 
gations. In recent months ‘the liquidation of certain companies creat 
during the preceding boom has disclosed some very bad cases of hi 
underwriting commissions paid to individuals unable to take up 1 
shares on a failure of the public to subscribe. 

The American machinery of issue resembles the British in that t 
issuing houses include large brokerage houses and private bankers h 
the Morgans, but differs in so far from the British situation that in rece 
years the great New York Commercial Banks have created subsidis 
“* Security Corporations,”’ which handle issues which the Banks the 
selves are not in a position to do. To such dependent corporations tht 
are no exact British analogies. Moreover, the marketing of securities in1 
two countries presents considerable differences. A large part of 1 
securities issued in the United States are not intended to be quoted 
any Stock Exchange, which tends rather to be the rule in Great Brita 
Further, a system of retail selling of bonds and shares through dir 
solicitation of the investor is possible in the United States, where 1 
“bond houses ” have built up a great and costly organisation for 1 
house-to-house sale of securities. Such a development has been sever 
hampered in Great Britain by the legal prohibition of “ share hawkin; 
in the latest Companies Act. 


2. The Stock Exchange 


When a great number of individuals hold investments which are legé 
easily transferable and when, on the other hand, the number of st 
securities is very large and their aggregate value larger still, the necess 
for some organised market in which such securities can be bought ¢ 
sold freely becomes clear. Without such a market it would be difficult 
dispose of the securities easily and this would hamper the process 
which large-scale modern industry can obtain the funds it needs—sil 
the possession of securities which are not easily transferable increases’ 
risk to the investor and makes him less inclined to hold property oft 
particular kind. 

The Stock Exchange has been the object of such fierce denunciation 
critics of the modern capitalistic system that it is essential to understé 
the true functions which it performs. A distinction is often drawn | 
tween the utility of the Stock Exchange as an agency, whereby securi 
are transferred between investors, a function which is regarded as “ ke 
timate,”’ and the use of the Stock Exchange as an “ instrument of spe 
lation,” which is looked upon as a “‘ perversion ” of its true function. E 
in fact, speculation also involves acts of purchase and sale, indistinguisha 
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rm from pure investment transactions in the first instance. And 
notives which lead investors to change their investments and those 
h lead to speculative purchases and sales are also not clearly dis- 
ishable. But, apart from these obvious difficulties in the way of dis- 
inating against speculation, it has still to be proved that speculation 
ye dispensed with, given the further circumstances that the future is 
own and that anticipation of the future course of events is inevitable. 
e realm of economic life, uncertainty as to the future takes the form 
certainty as to the course prices will take, including, of course, the 
s of securities. The economic function of speculation, then, in so 
3 it is concerned with the prices of Stock Exchange securities, is a 
fold one : it consists in adjusting the relative values of securities to 
nother at any given moment of time, and in adjusting the present 
of security prices to what, in the opinion of competent judges, will 
eir future price level. The first adjustment is made by selling ‘* over- 
d”’ securities and buying “‘ undervalued ” securities, with the result 
he price of the first kind of securities will fall and that of the second 
ise. The second adjustment is made either by selling securities or par- 
ir kinds or groups of securities when it is anticipated that the under- 
forces at work will in any case produce a decline in the long run, or 
lying them when it is anticipated that the underlying forces at work 
roduce a rise. But there is no guarantee, except such as are afforded 
e circumstance that opinion is not necessarily wholly one-sided, to 
nt the movements in question from being overdone. If and to the 
t that they are, the fluctuations in security prices are greater than 
t have been experienced if no speculation had taken place at all. 
the market thinks the rise or the fall has been overdone, counter- 
ation sets in which promotes a fall or a rise. 

s one of the main functions of the modern financial press and of the 
s of brokerage and financial houses to assemble and study the data 
which judgments can be formed as to the relative merits of securi- 
he main influences which affect the general level of security prices 
so known. Periods of rising prices, increasing production and em- 
ent, in a word, periods of good trade, are also periods in which 
xed interest paying securities—the residual claimants to the profits 
ustry—rise in price because the dividends paid on such shares in- 
in amount. Periods of falling prices and bad trade mean falling 
for industrial shares and rising prices for fixed interest paying 
ties, in so far as their prices are not affected by the fear that times 
bad that the debtor will default. Superimposed upon these general 
ents are movements caused by the special circumstances, good or 
ecting particular industries or areas, and superimposed upon 
again are movements caused by the special circumstances of par- 
undertakings or governments. 

the extent that the investor and the speculator must be familiar 
ese general circumstances affecting the movement of security 
and to the extent that these movements are predictable, one can 
ately speak of the scientific aspect of investment and speculation. 
eculation and investment remain an art and not a science because no 
foretell the magnitude of the movements involved before they 
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actually take place. The reason must be clear. A fall in the long period rz 
of interest, for instance, makes a paper security paying a fixed or certg 
rate of return more valuable, but no one can say by how much mg 
valuable it has “‘ really ”? become.-In 1928-9, when the United States y 
experiencing the greatest Stock Exchange boom in its history, it y 
argued, and quite legitimately argued, that the great growth of savings a 
productivity justified the valuation of securities at a price which su 
stantially reduced the yield on the market value. Whereas formerly : 
curities sold at a price equal to “‘ ten years’ purchase ”’ of the annual ear 
ings, they ought now to sell at a much higher price. But how mu 
higher ? In the end securities sold at prices equal in some cases to fi 
or one hundred years’ purchase, 7.e. at prices which yielded only one 
two per cent. on the market value ! Until the break came in the autumn 
1929 these prices did not seem absurd, because there was no scienti 
standard by which to measure what they ought to be worth and there y 
only a general presumption that prices were going “ too high” a 
would sooner or later decline. When a sufficient number of people fina 
believed this, they did decline. But no one could tell in advance whent 
would happen. . 

Actual market movements may therefore become quite irrational 
magnitude, whatever the original justification for a rise and a fall may hi 
been. And a further circumstance is likely to add to the magnitude of 1 
movement in the wrong direction. Firstly, the professional speculator n 
try to exploit the irrationality of the situation by taking part in it. Secu 
ties may be selling above what he regards as their true value, but so Ie 
as the public is inclined to think that the rise will go on, it is safe to specul 
on the side of the public. This drives the prices of securities up still me 
And further, the irrational attitude of the public prevents the rapid apy 
cation of the corrective—sales of the security made in the hope of pri 
falling sufficiently to enable the shares so sold to be bought in at a pre 
An excited upward-moving market is one in which “ bear”? sales — 
highly dangerous, and, consequently, are not made. Until an advan 
stage of the boom all the elements which should help to temper ¢ 
moderate it are absent. A market in which no one will sell but only t 
—i.e.a ‘ bull-market ”—is top-heavy and in the end leads to an equé 
top-heavy “ bear ” market in which no one will buy but everyone is W 
ing to sell. 

Thus speculation is necessary, but its manifestations—even where th 
is no attempt at deliberate manipulations of opinion by false rumot 
“pool ” operations and other devices intended to excite purchases 
sales—are not always of the kind required in order that the econo! 
functions which it is supposed to subserve shall be adequately cart 
out. And, in so far as the case against speculation is carried from 
economic to the moral plane, the criticisms levelled against it are larg 
justified. It cannot be denied that the hope of getting rich quickly 
speculation generates a tone of life which is inimical to the developm 
of those habits of mind and of conduct which are necessary if men : 
women are to be content with the rewards which steady work ¢ 
application to the routine of economic life offer them. 
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3. Aspects of Company Finance 


any of the problems of company finance (or corporation finance, to 
he American equivalent) arise out of the very special characteristics 
e joint stock company or corporation. As usually put in economic 
ture, the special characteristic of the joint stock company is that it 
its an individual to spread his risks in many directions, by a rela- 
? small investment in each special direction, but yet allows by a com- 
ion of sums, each relatively small, a great accumulation for each 
al purpose to be achieved. But this is only one of the special advan- 
of the joint stock company form. In addition, this form permits of 
elasticity not only as regards the amount which the individual con- 
tes, but also as regards the manner in which it is contributed. As 
nalysis of the various kinds of securities dealt in on the Stock Ex- 
ze showed, the individual may contribute capital in a form which 
Ss prior rights or in a form which carries residual rights. We may 
his in a somewhat different way by saying that the individual in- 
r contributes both capital and risk-bearing, but the actual contribu- 
nay contain varying proportions of either : the only condition being 
he more risk carried, the higher the ultimate return must promise 


vertheless, the joint stock company, just because of the differing 
es of the contributions made by different investors, i.e. because of 
resence of different classes of rights, also carries with it, besides its 
advantages, certain disadvantages. When different rights are crys- 
d in the same structure, possibilities of divergence of interest exist, 
1 as possibilities of co-operation. So far as the joint stock company 
cerned, these divergencies express themselves in differences of 
st as regards both the form and the amount of the capitalisation of 
ncern. This requires explanation. 

ally, the capital of a joint stock company consists only of the 
t subscribed by the shareholders. The actual amount paid up may 
s than the amount which is authorised as the total capital, but 
er the paid up capital differs from the authorised capital or not, 
is a definite connection legally between shareholding and capital. 
om the economic point of view, the capital with which the concern 
is a much wider conception than this. Money advanced to the com- 
y creditors (debenture holders) is part of the capital with which it 
: so is the amount retained out of past profits—-the Reserve Fund 
lus. In actual practice, at any moment a concern will owe certain 
ts to trade-creditors and may be borrowing from its bankers : 
ounts in effect constitute the floating debt of the enterprise. One 
a word which will include the legal capital and the other per- 
t funds with which the enterprise really works. Such a word is the 
an phrase “ capitalisation.”” We have now to see how the exist- 
f different interests in the concern may affect the form of the 
isation and its amount. 

€ are three considerations to be borne in mind in discussing this 
n : considerations of safety, control and profitability. The theory 
hich the government of the joint stock company is built up is that 
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of democratic liberalism : the Directors of a Company are assimilated 
the position of Members of a legislature elected by their constituents, 
fact, widespread voting rights in a company easily interfere with 1 
efficiency of its working. It is therefore possible to compromise : to g 
certain classes of rights priority, both as regards safety and security, p 
vided that in return these classes of rights are prepared to sacrifice p 
of the control of the enterprise. Each party desires some guid pro quo 
what it sacrifices, and each party can sacrifice something for what it: 
sires. Hence the debenture or bondholder, and to a large extent the p 
ference shareholder, have no voting rights (though of course it is possi 
legally for them to possess them) except in circumstances where | 
safety of the capital, or the security of the income, is at stake. Assent n 
be required for re-organisation proposals : for proposals to increase 
volume of rights ranking prior to, or equally with his own, and so fot 
Those ultimately in control are willing to part with some rights in or 
to obtain that which is in some respects fundamental : a concentratior 
authority within the enterprise. 

One of the reasons making for a large volume of secured and pi 
rights will now have become clear. The form of capitalisation is influen; 
by the desire not to divide control too much. But there is another rea 
which works in the same direction so far as the form of capitalisatiot 
concerned. Apart from the desire not to share control, there is the de: 
to add more to the earning capacity of the enterprise than is represen 
by the fixed interest or dividend which needs to be paid for the use of 
funds obtained. If, on its capitalisation as a whole, an enterprise is e2 
ing 10% net, whilst it need pay only 6% interest on its debentures a 
say, 7% dividend on its preference capital, the margin available for p 
ment of larger dividends on the ordinary or residual capital goes up. ” 
dividends to be expected upon ordinary shares depend, therefore, 
only upon the earning capacity of the enterprise as a unit, but also u 
the proportion of prior to residual capital. From the standpoint of 
holder of residual capital, it pays to increase the proportion of pr 
ranking capital, provided it does not mean sharing control, and provi 
also—an important element in practice—that the earnings as a whole 
reasonably stable. For if they are not, a large amount of fixed-inter 
bearing debt and capital may make dividends upon the residual caj 
more unstable than the earnings as a whole. 

The manner in which the amount of the capitalisation is affected by 
existence of different rights can be seen from two illustrations. Fir 
on the creation of an enterprise a large variety of interests may co-opé 
and of these interests some at least may desire to see the capitalisa 
expand. A promoter who obtains liens on a number of enterprises WI 
he then unifies into one legal entity and resells to the public, mak 
profit out of the difference between the buying and selling price WI 
grows as that difference grows. If the financial interests concerned 1 
the issue of the new securities are paid in shares, again that is an influ 
making for an enlarged capital. Or again, a new concern is founde 
exploit a new patent or discovery. The inventor or patentee offers to 
shares instead of cash. Pressure making for increased capitalisatio 
again present, especially as it is exceedingly difficult to estimate what 
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igs of an enterprise of this kind will really turn out to be. Nodoubt 
ne of the functions of the financial press to warn the public against 
apitalised enterprises. But in periods of speculative mania and 
ism, such warnings are notoriously disregarded. 


4. Some Relations between Finance and Economic Welfare 


1e of the relations of Financial Operations to Economic Welfare are 
mperfectly understood, not only by the general public, but also by 
isiness Community. 

tly, an individual can safeguard himself against loss by selling a 
ty to someone else, but if the enterprise issuing the security does 
rosper, the economic loss sustained through a misdirection of 
1 effort nevertheless persists. From the standpoint of economic 
e, the enterprise has wasted resources which might have been 
applied by another person in the same or some other direction. 
2al loss to society from the failure of the recent “‘ crop ”’ of artificial 
mcerns to yield a profit is the wastage of the human labour and 
nent which have built plant, etc., which will never be operated. 
ondly, in so far as equipment and human labour continue to pro- 
is fruitfully as before, society as a whole suffers no loss even if the 
t values of the securities representing the nominal value of the 
ctive enterprises of the community undergo a decline, and society 
hole gains nothing if these securities rise in value. The real wealth of 
nited States was no greater as a result of the phenomenal rise in 
market values in 1928-9, and is no less because of the subsequent 
: for the real wealth of a country consists of the stream of goods 
rvices which can be consumed, and not of the nominal value of the 
ies issued by the enterprises producing these goods and services. 
ar individuals have been ruined by buying securities at too high a 
ut losses such as these have in fact been compensated by the gains 
e who sold the securities at those prices : and no actual loss of any 
as incurred by those who retained possession of their securities 
hout the period of rising prices and the period of subsequent fall. 
ects of the boom, if any, upon the real wealth of the United States 
een exerted in indirect ways : by over-stimulating construction in 
branches of industry : by encouraging, first, wasteful consumption 
ince the depression) over-anxious economy. But apart from in- 
s such as these no ultimate effect on material welfare was pro- 
As soon as this truth is realised, the depression itself will begin 
away. 

dly, because speculation is concerned with the transfer of securities, 
not “ withdraw funds from productive use.” The impression pre- 
at if funds were not used for speculation, the amount accruing for 
rcial or industrial purposes would increase pro tanto. But this is an 
here new securities are bought with borrowed money, the pro- 
ass directly from the financial to the industrial circulation: the 
of a new steel works, for instance, when bought by speculators for 
» is furnished by those speculators or those from whom they 
» irrespective of the motive leading to the purchase. Where 
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existing securities are bought with borrowed money, the sellers of the 
securities are in a position to take up new capital issues or to employ t 
funds for any purpose they wish. If the sellers again invest in old secur 
the funds are simply transferred to a new set of sellers and so on, 7 
amount withdrawn from immediate productive use is simply the ¢ 
changing hands at a particular moment, and this is much less than 
total amount borrowed for speculation over a given period of time. T 
if speculators have borrowed £100 millions in six months and on 
last day of the period £10 millions is the amount due to sellers, | 
£10 millions is for the moment, but only for the moment, “ withdray 
The other £90 millions is still owing by speculators to lenders, but 
sellers of the £90 millions of securities bought by the use of these fu 
have really received the money. As the volume of speculation grows, 
** float,’’ 7.e. the sums due at any moment, also increases, but the exter 
which sums have been withdrawn from other uses, even tempora 
cannot be measured by the mere figure of outstanding loans to spi 
lators ; the proceeds of these loans, when transferred to sellers in exché 
for securities, have mainly gone back into the general circulation of fu 


VIII. THE PROBLEMS OF PUBLIC FINANCE 


The problems of public finance are complicated by the fact that 
social and economic welfare of a community is affected not only by 
amount which the State absorbs in taxation and by the manner in w 
that amount is collected, but by the way and the objects upon which 
revenue is expended. Thus, in addition to difficult questions relatin 
the best manner in which to raise a given revenue and problems rela 
to the desirable aggregate amount of taxation, there is also the prot 
of the purpose to which that revenue, when collected, can best be deve 
Taxation, in other words, affects welfare both by being collected f 
certain individuals and by being spent for the benefit of individual 
system of taxation yielding certain sums of money may be better or w 
than another system yielding an equal amount: one scheme of expendi 
may be adjudged to have better or worse effects than another. Bu 
order that final judgment may be passed, it is necessary to take | 
revenue and expenditure into account. It is prima facie clear that a sys 
of public finance which levies taxes on the poorer sections of the ¢ 
munity, and expends the funds so raised on ends largely benefiting 
richer sections of the community, is helping to redistribute the nati 
income in a less desirable way than a scheme of finance which taxes 
richer sections of the community and uses the proceeds in a way w 
largely benefits the poorer sections of the community: for mone} 
money’s worth, added to the incomes of the poor adds more to 
material welfare than a similar sum (in money or kind) added to the 
come of the well-to-do. But there are obvious limits to the process 0: 
distribution, which come from the possibly deterrent effects of hight 
tion. These deterrent effects may be so serious as to outweigh any dir 
beneficial effects otherwise obtained. Enough has been said to show 
very complicated the problems of public finance are, when the ef 
both of taxation and of expenditure are taken into account. 
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yressions derived from the practice of Governments in the past have 
an almost complete misunderstanding of the part which Govern- 
expenditure plays in modern economic life. There still lingers the 
hat Government expenditure is ‘‘ unproductive,” a view which is 
llised in the old statement that economy in Government expendi- 
nables money ‘“‘ to fructify in the pockets of the taxpayer,”’ the 
is implication being that if money is mot allowed to fructify in this 
net loss, equal to the amount spent by Government, results. But 
a complete error. The difference between private expenditure and 
mment expenditure is not a difference between something and 
ig, but between the production of one kind of thing and the pro- 
n of another kind of thing. And it is by no means true that if 
nment abstained from spending anything at all, then the national 
e would remain the same in amount, however different the things 
which it is spent. For if there were no expenditure upon public 
services, education, police, roads, the provision of information, 
- is quite clear that the amount of production in the community 
fall off. Taxpayers might have to pay a smaller amount in taxes, 
e fund out of which taxes are paid would be so much less that the 
unity would be very much less well-off than it is now. It is true that, 
are certain forms of Government expenditure which are unpro- 
e in the economic sense. Expenditure upon armaments adds noth- 
time of peace to the material well-being of the community, and in 
f war, of course, is utilised for the destruction of the sources of well- 
Part of the expenditure of modern Governments, again, is “‘ trans- 
enditure,” i.e. payments to old-age pensioners or payment of 
t upon the National Debt. Such expenditure adds nothing directly 
productive resources of the nation, and therefore nothing to the 
al Income, except in terms of money. But the indirect effect of 
transfer expenditure ” may be very great. For the bulk of expen- 
upon Debt Services accrues to the richer classes of society, and 
of expenditure upon Pensions and Unemployment Payments 
eat Britain) accrues to the poorer sections of the community. 
istribution of well-being is affected by such payments in a most 
way ; and in a modern State, in which the view is entertained that 
er effective degree of equality is itself a good thing, the Budget 
to be a mere question of raising the minimum expenditure in the 
onvenient way. The Budget becomes an instrument of Social 
ent whether, as in Great Britain, between the rich and the poor, 
other cases, between the urban population and the rural popula- 
r, as in the case of Protective Duties, between Producers and 
ers. The Budget, in. other words, has ceased to conform to the 
which it was true that any expenditure included in it was of a 
and strictly unproductive kind. It has become part of the machin- 
Social Reform.on the one hand, and on the other, its growth is 
an indication of the increased part which Government is called 
play in economic life generally. The question whether a par- 
service can be better performed by the State than by some other 
is, to some extent, a question capable of expert determination. 
ices which in some countries are left to private enterprise, such 
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, as the provision of life insurance and railway transport, are in other ca 
carried out by the State, and so the discussion of what it is ** nature 
for the State to do and not to do is very likely to be biassed by the tra 
tional or customary division obtaining in a particular country. How mt 
the State should do in the way of Social Reform is again an is; 
upon which no finality can be reached. For the answer depends not 0 
upon the precise objects of social reform expenditure and their resu 
but also upon the reactions of taxation upon production, and th 
differ not only with the nature of the taxation imposed, but with 
willingness of the taxpayer to pay taxes, which varies very much ff 
time to time and from place to place. 

The expenditure of a modern State is not, however, financed entit 
_ by taxation. The aggregate revenue can be divided into (1) proceeds fr 
State property; (2) proceeds from loans; (3) proceeds from the perfor 
ance of specific services; (4) proceeds from charges for acts in which 
element of service is contained ; (5) proceeds from taxation ; (6) proce 
from penalties. Some of these sources of revenue are not closely dis! 
guishable in practice : thus, if the Post Office charges enough for 
services it performs to gain a net revenue over and above the direct ¢ 
of the service, it is in effect levying a tax : the process of imposing a 
for stamping documents which validate proceedings important in 
economic or social life of the community also partakes of the naturt 
taxation, whilst on the other hand, in return for taxes paid, the taxpa 
does receive some benefit, although that benefit is not measurable exac 
The purpose of taxation is, in fact, to meet the general charges of Gove 
ment, and arises out of the circumstance that, in the absence of S 
property yielding a sufficient income or State enterprises yieldin: 
sufficient profit, the only way of meeting the cost of Government is 
some levy on the citizens which does not pretend to vary with the bet 
received, but with some standard, more or less accurate as the case! 
be, of “ ability to pay.”? Revenue from State property, owing to the ali¢ 
tion of rights in the past, is not usually of great importance in the mot 
world : but proceeds from State enterprises (which, of course, inv 
the possession of fixed property by the State) is becoming more 
more important as public utility enterprises are taken over by pv 
authorities of one kind or another. In both these cases, of course, 
revenue gained is, in part or in whole, offset by expenditure on mainteni 
and operating, so that only the margin between revenue and expendi 
is available for meeting the general charges on the Budget. The possib 
of meeting the general costs of Government by means of loans is cle 
limited ; in time of war expenses rise as well as loan-proceeds, an 
time of peace a Government which attempts to meet general expendi 
out of loans will find it impossible to raise loans except at constantly m1 
rates of interest. The place of loans in public finance is broadly lim 
to (1) war (and even here the purists would prefer heavier taxatio 
larger loans) ; (2) borrowing for short periods in anticipation of no 
revenue proceeds ; (3) productive purposes (more important in the cai 
subsidiary Governments than in the case of the Central Government) 
temporary exigencies destroying the budgetary equilibrium for the’ 
being, other than war, such as the failure of the crops in a cou 
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dent upon agriculture. (There is one form of borrowing which in 
cted periods, War and Revolution, possesses great elasticity, the 
ate effects of which are, however, ruinous. That is borrowing by 
; of *‘ inflation,” 7.e. an indefinite increase in the volume of paper 
y. In the end, however, inflation as an instrument of finance 
; down because the money issued becomes valueless, or almost so 
ess that it no longer pays to increase the quantity any further.) 

- upshot of the previous discussion is that the State must necessarily 
pon the yield of taxation for the bulk of the revenue which it needs 
et its expenditure. This raises, in the first instance, the question of 
er it is possible to state in general terms how much taxation can be 
from a given community, or, in other words, whether it is possible 
‘-e what the community’s ‘‘ taxable capacity ’’ amounts to. 

s is a task which has been frequently essayed in recent years, with 
y satisfactory results, and expert opinion is gradually coming round 
point of view that it is impossible to define, even approximately, 
the limits to taxable capacity are. The limit is reached when the 
effects ’’ of taxation outweigh any good produced by the expendi- 
f the proceeds of that taxation. Now it is clear, in the first place, that 
nn may differ as to what “‘ bad effects ” should be taken into ac- 
: and however these may be defined, two systems of taxation, 
1g an equal revenue, may produce different kinds and quantities of 
fects. Not only so, but the badness of the effects, if any, varies not 
vith the volume and kind of taxation imposed, but with the opinions 
ained by the taxpayers as to the “‘ equity”’ of the taxation. And 
ity’? in these matters being largely, if not entirely, a matter of 
expectation, of what people are used to and therefore regard as 
»? it follows that given a change in this respect, a large measure of 
n may have approached the limit of capacity to a smaller degree 
smaller measure of taxation would have done, given no change in 
spect. Finally, as already hinted at previously, the effects of the 
n on material welfare cannot be finally weighed until the effects of 
penditure financed by the taxation have also been taken into 
t. Without going as far as some writers who describe the whole 
t of “‘ taxable capacity ”’ as a myth, it is at any rate clear that it is 
ive and unsatisfactory concept, with no great bearing upon the 
al issues at stake. 

** bad effects ” of taxation relate to the repercussions of taxation 
he taxpayer. Though it is habitual to speak of taxation as being 
d upon persons (as in the case of income taxes) or upon things or 
dities (such as excise or customs duties), in the end, of course, all 
re paid by persons or institutions. The effect of taxation is to dis- 
e the production of the thing taxed, through alterations in the wil- 
s of individuals who “ really’ pay the tax to produce those 
or to consume them. The important question then is, by how 
ill the production of the thing taxed fall off ? 

odern communities such as Great Britain a large part of the 
e is derived from the taxation of income, through income tax and 
ax, and of savings, through the imposition of estate, inheritance 
acy duties. Moreover these taxes have a growing importance, 
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since they present very great technical advantages over other forms 
taxation, They lend themselves easily to exemption, differentiation a 
progression, and therefore fit in with the modern tendency to adj 
taxation to differing degrees of ability to pay, and they finally possess t 
great virtue that they leave the taxpayer free to pay them by varying | 
expenditure on other things without interfering, except to the extent 
his means are reduced in the aggregate, with the various possible dir 
tions of expenditure. A discussion of how far, if at all, income tax 4 
death-duties affect the production of the things taxed, is of gr 
practical importance. In other words, is the production of income 4 
of savings adversely affected, and if so, to what extent ? 

The deterrent effect of a combination of high income tax rates and 
high death duty rates is in current controversy rated very seriously. 7 
knowledge that a large fraction of what is earned will be taken away 
income tax, it is argued, destroys people’s incentive to earn, the fact t 
earnings are less, and the net amount remaining after tax has been pg 
reduces the ability to save, whilst the further fact that these savings } 
in turn be taxed reduces the willingness to save. Economic life is tl 
doubly affected: by a reduction in the spirit of enterprise, and b 
reduction in the available volume of capital. 

So far as willingness to earn is concerned, there is something to bes 
for the view that, in so far as the taxpayer desires to maintain a cert 
standard of life, higher income taxes, so far from deterring him ff 
working, make him work harder. And, similarly, in so far as an individ 
desires to accumulate a given sum for the benefit of his descendant 
higher rate of death duty encourages him to save more, so as to leave 
same net amount. If his income, out of which the savings are made, f 
off, he will rather cut off expenditure upon current consumption f 
reduce the amount he saves. To the extent that considerations of the k 
just outlined influence individuals subject to tax, the deterrent effec 
such taxation is less than appears at first sight. But, it must be born 
mind (a) that where the income is itself uncertain, the willingness tot 
risks is diminished, for the gain is in any case uncertain and the deter! 
effect of the tax has a more than proportionate influence ; (0) a large] 
of the saving of the community is done by a small section of the taxpay 
owing to the inequality of incomes, and represents ‘‘ automatic ”’ sav: 
i.e. the excess of income over a high but largely predetermined stand 
of living. Taking these considerations into account, it is probable that 
present scale of taxation is having a deterrent effect, but one whic 
probably less than is usually supposed, 

The problem of deterrence is a different one from the problem of 
cidence, i.e. as to who ultimately pays the tax. In the case of i income: 
super-tax and taxes on inheritance, expert opinion is almost unanimoi 
in favour of the view that such taxes cannot be shifted and that the ii 
dence is on the payer of the tax, though the effects of such taxation! 
be very wide. In the case of taxes on commodities, the question of de 
rence and of incidence is more complicated. A tax on beer has deter! 
effects on its production and consumption, but the incidence of the 
may be very complicated. The duty is levied in the first instance on 
brewer, and he tries to “‘ pass it on” to the consumer either by rai 
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orice or lowering the quality or by employing both methods together. | 
) far as the aggregate amount spent upon beer is the same as before, the 
le of the tax is borne by the consumer, but less beer is consumed. If 
ame amount of beer is consumed as before, the whole of the tax is paid 
e consumer, except in so far as, his total resources remaining the same, 
rices of other things consumed by him fall because his demand for them 
3s urgent than his demand for beer, in which case part of the tax ig 
ed on to the producers of these things. But if, in the effort to keep up’ 
, brewers do not pass on the whole of the duty, 7.e. do not raise the 
of beer in proportion to the tax, they pay the duty. This makes brew- 
ess profitable and tends to discourage as much production of beer in 
ong run as could otherwise have taken place. Taxes upon commodi- 
ire borne by producers and consumers in the proportion to which each ? 
is in a position to turn in other directions,‘7.e. to produce other / 
ts Or consume other things. The less easy it is for a producer to shift 
roduction, and the easier the consumer finds it to alter his consump- 
the more likely is it that the former will pay part of the tax, or, in 
me cases, the whole of it. The more wedded the consumer to certain 

; of consumption, the more likely it is that he will pay the tax. The 

t is that consumers tend to pay the whole of the tax on necessaries, 

It where the supply of such necessaries is highly competitive and 

- of the producers can be differentially treated. A tax upon wheat, 
npanied by “ Empire Free Trade,” would not in all probability 
to a rise in wheat prices proportionate to the tax, except in periods 

1) the Empire harvests were deficient. As the above illustration al- 

7 shows, such considerations are important, particularly in dealing = 
the effects of tariffs. The question of whether the “‘ foreigner ”’ can 
ade to “pay” the tax depends upon the particular situation of 
commodity : the more the market in question approaches the single 

et for a commodity, 7.e. the more dependent sellers are upon it, the 
likely it is that part of the tax will be borne by producers; the 
sellers approach the position of having a monopoly of the com- 
and the less dependent they are upon the particular market 
ing the tax, the more likely is it that the local consumers will pay 
hole or the greater part of the tax. 

es upon commodities suffer in general from one defect from which 
upon income are exempt. They tend to fall with much greater pro- 
nal effect upon the lower ranges of income than they do upon the 
ranges of income, because a larger proportion of a small income is 
upon commodities than is normally the case with a large income, 
ally if the taxed commodities are necessaries or quasi-conventional "\ 
aries, as they tend to be: for otherwise they do not yield a suffi- 
large revenue. Hence a tax system in which commodity taxes 
large tends to favour the richer against the poorer sections of the 
unity, and this would still be the case if the tax were a turnover tax ") 
modities generally : for a larger proportion of the larger incomes 

d than is true of the smaller incomes. It is true that if it is desired 

ct a certain amount of revenue out of the poorer classes of the 
unity, it is easier to do so by means of commodity taxes than by 

» Say, Of a poll tax or a tax upon wages, for the taxpayer is not, in 
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many cases, aware that he is paying the tax and therefore the collectio 


~of a given revenue results in less apparent suffering. But it still remair 


true that, in order to make the richer sections of the community pay mor 
not only absolutely, but proportionately to their incomes, commodi 
taxes must be supplemented by other taxes, especially taxes upon it 


Jcomes and inheritances, in such a way as to make the tax system as 


° 
‘whole progressive. 


noe 


The distribution of taxation between different social classes is, in fac 
one of the most difficult of all the Social Problems of the day. It aris 
from the fact that the electorate includes the bulk of the adult populatic 
of the country, and is consequently inclined towards methods of expend 
ture which benefit the poorer section of the community to a greater ¢ 
tent than the richer. The combined effect of progressive taxation and e 
penditure upon public health, education, non-contributory pensior 
grants-in-aid towards Unemployment Insurance and the like is towar 
diminishing the inequality of fortune. Critics see in these developmer 
not only a danger that, if the policy is pushed further, the burden 
taxation imposed on the richer sections of the community will becor 
excessive, but also grave moral and political dangers arising from t 
majority of the population being encouraged to get ** something 1 
nothing.” , nit 

So far as the moral danger is concerned, a great deal turns upon t 
precise form which increased expenditure upon the Social Services tak 
No one is likely to be demoralised by expenditure which does not invol 
a direct monetary payment to the beneficiary, but merely takes the sha 
of improving his physical and intellectual environment. Even dir 
monetary payments, when they take the form of old-age pensions, ¢ 
hardly be regarded as demoralising. It may be argued that, in the abser 
of such gratuitous payments, the workers would be encouraged to mé 
provision themselves for their old age. But whether their incomes % 
really large enough to enable them to do so, except by sacrificing imn 
diate enjoyment for themselves and their families, which are so lai 
relatively to their resources that only the most far-seeing and best- 
among them will in part do so, is another matter. To sacrifice pres 
efficiency for the benefit of the future may, in any case, prove very | 
economics. It is true that direct pecuniary payments, where not coup 
with any responsibility at all, do involve definite moral risks. But 
way to prevent the risk from arising is to improve the economic envir 
ment by the elimination, as far as possible, of the causes of unempl 
ment, for it is under this head that the risk of demoralisation m 
definitely arises. In any case, it has still to be proved that the m«¢ 
demoralisation arising from the “ dole” is worse than the demoral. 
tion arising from mere lack of work and the decline of personal efficie: 
and self-respect which accompany long spells of unemployment, acc 
tuated, as these would be in the absence of a system of relief, by un¢ 
feeding and physical deterioration of the most pronounced kind. 
balance, even the payments under the Unemployment Insurance Sche! 
have done more good than harm to the bulk of the recipients. 

Moreover, if the problem is looked at with British conditions parti 
larly in mind, the redistribution of well-being which accompa! 
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nditure upon the Social Services is accompanied to-day by another 
of redistribution which benefits in the main the well-to-do sections 
e community. So long as Great Britain possesses a National Debt in- 
ng an annual debt charge in the neighbourhood of £350 millions, , 
ne is being redistributed to the bondholder, which, so long as prices 
nue to fall, represents an ever-growing volume of rea/ income. Or, 
is usually put, the real burden of the National Debt has been rising. 
> it is a fixed payment, and since, in time of falling prices, the 
ssate money income of the nation declines, the annual interest 
en represents a larger proportion of the latter. It is true that, as the 
est is paid out of taxation, the richer classes as a whole are paying 
yhat they receive in interest, but this payment reduces their effective 
ibution to the general expenses of the community, other than the 
Charge. In discussions of the equity of the existing scheme of taxa- 
this point is often overlooked, but it is obviously vital in attempting 
rive at a true picture of the present situation. 


IX. FINANCE AND THE PROBLEM OF PRICES 


le increase in the real burden of the National Debt through the fall 
e level of prices is only one aspect of a problem, the significance of 
h for the whole Financial Structure cannot be exaggerated. 
is natural to think of the apparatus of production in concrete terms 
terms of goods and raw materials, and of plant and equipment, fac- 
3, ships and railways. But production has an abstract as well as a 
‘ete side. The whole of the material equipment of mankind has at 
oment a balance sheet value : investment at any moment involves a 
tion, in terms of money, of what is being invested in. It follows from 
at changes in the value of money—alterations in what the pound 
dollar will buy—must affect the value of investments, whether these 
t of rights to income or property, or the actual property itself. In 
od of falling prices, the value of property must fall, and therefore, 
re are prior and residual rights attaching to such property, the net 
of the residual rights must decline even faster than the value of the 
rty itself, for whatever the property yields is subject to a fixed 
ion. And similarly in periods of rising prices, the value of residual 
must rise faster than the rise of prices, because they are subject 
o a fixed deduction, the proportion of which to the total yield falls 
t total goes up. Hence rising and falling prices are among the most 
ant of the general factors which affect the process of investment 
e value of investments. Moreover, so long as men look to the future 
as to the present, the problems presented by rising and falling 
are inescapable. 

question thus naturally arises: can anything be done by con- 
human effort to reduce the risks which are involved in this Sty ? 
are two main ways of possible escape. 

first lies in devising contractual forms which take account of pos- 
rice changes and allow for them in the contract itself. Thus it can 
eed upon between debtor and creditor that if prices rise, the 
amount to be paid by the debtor shall go up, so as to give the 
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creditor the purchasing power which he actually lent, not an amount ¢ 
money which really is less than this. Or, if prices fall, the creditor is 1 
receive a smaller amount in terms of money than he originally agreed t 
receive, so as not to force the debtor to pay over an amount of purchasir 
power greater than the amount he contracted to pay. The introduction ¢ 
contracts such as these would involve agreement as to how changes i 
the value of money, i.e. changes in the price level, should be measure 
and a condition of success would be a widespread adoption of the prir 
ciple involved. For a debtor agreeing to pay more to his creditor in mone 
would be in a difficult position unless he in his turn were covered, é, 
insurance companies, agreeing to make out their policies in terms of 
fixed amount of purchasing power (not a fixed amount of money), coul 
not possibly do so unless their investments in turn covered them again 
the risks involved. 

The alternative is to attack the problem frontally and attempt to st 
bilise the value of money itself. But to achieve this, even partially, requir 
an instrument of stabilisation, and the vital issue of the moment 
whether it is possible to utilise the powers of the Central Banks for th 
purpose. In the modern world, the ultimate basis of the monetai 
system, gold, no longer circulates as coin, but is kept in the vaults of tl 
Central Banks as part cover of the actual circulating medium, wheth 
notes or deposits. Subject to the requirements of the law, it is possib 
for the Banks to hold more or less gold against a given volume of pu 
chasing power ; or what is the same thing, with a given amount of go 
at their command, they can vary the amount of purchasing power issu 
against it. They can increase the amount of purchasing power outstan 
ing either by lending more freely, or buying securities more freely, or bo 
lending and buying more simultaneously. The problem of stabilising t 
purchasing power of money is, then, the problem of so varying t 
quantity of purchasing power issued directly or indirectly by the Banki 
System as to keep its value approximately constant in terms of an ind 
number of prices : increasing the volume if the index number falls, ¢ 
creasing the volume as the index number rises. To carry out this poli 
even approximately, however, requires a considerable degree of ¢ 
operation, at least between the Central Banks of the more imports 
money markets : and as no attempt has ever been made to carry out su 
a policy, it is impossible to say what success would attend an effort to. 
so. The probability is that by means of it a much larger degree of stabil 
could be imparted to prices, even if absolute stability were to remaif 
scientific ideal, impossible of practical realisation. 
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ODERN THEORIES AND FORMS OF 
INDUSTRIAL ORGANISATION 


form of economic and industrial organisation under which we 
)-day is commonly called Capitalism. It is not a rigid or a clearly 
d system. No one person or school of thought planned it, or even 
ht of it as a system before it began to develop. It is impossible to say 
precisely it arose, or from what period we should date the beginning 
- capitalist era. For some of its features came into existence long 
» others; and many are but developments or modifications of 
es belonging to earlier forms of economic organisation. 

ertheless, we have all a fairly clear idea of what capitalism means, 
form in which it exists in the world to-day. Its distinguishing 
es are, first and foremost, the direction of productive effort by 
scale business organisations, owned by a multitude of private 
juals the vast mass of whom play no part at all in the active conduct 
enterprises in which their money is invested ; and, secondly, the 
ice of a huge class of labourers who work for a wage or salary and 
as such, no part in the ownership either of the instruments with 
they work, or of the goods which they help to produce. This 
e between the functions of labour and ownership is the most 
teristic mark of modern capitalist organisation. 

» of course, is not to say either that the owner of capital does no 
r that the labourer is necessarily a propertyless proletarian. Many 
of capital work hard and well; and many labourers nowadays 
invested property on a small scale—even more in the United 
of America than in Great Britain. There is not even a sharp and 
line of division between the owning and labouring classes—they 
to each other. The point is not that owners are idle or workmen 
te, but that there is, under capitalism, no necessary connexion 
n the separate functions of ownership and work. 

ast the situation to-day with that of more primitive types of 
ic Society. It is commonly a characteristic of less developed 
ic systems that most workers own both their tools and their 
t, and live by selling what they have produced, where they do not 
consuming it directly, as many peasants do to a large extent. On 
er hand, everywhere the modern workman lives by selling his 
He cannot sell his product, both because he does not own it, and 
its nature is such that he cannot possibly own it under modern 
ns. In a sense, he has no product, and makes nothing. He only 
ates with a multitude of other workers by hand and brain in 
a product which is essentially the collective work of a complex 
ensive economic group. Nor can he own his tools ; for the simple 
ols of the primitive craftsman have been developed into vast 
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power-driven machines far beyond the power of the individual worker 
own, and in most cases beyond the power even of the individual capital 
Men must work together to create a modern product ; and men must ¢l 
together to buy the modern instruments of production. 

There is no reason, in the nature of things, why the same groups 
persons should not join together both to produce and to own the inst 
ments of production. This has always been the ideal of those who, fr 
the days of the Christian Socialists of 1848, have put forward the ideal 
Producers’ Co-operation as the means of resolving our industrial ¢ 
harmonies. But, after a century of endeavour, Producers’ Co-operat 
has achieved but little, though, in Europe, as we shall see later, the qt 
different movement of Consumers’ Co-operation has achieved a gr 
deal. There are a number of Co-operative Societies of producers at wi 
to-day, both in Great Britain and in continental countries, and a fey 
America ; but their entire product is but an insignificant fraction of 
output of capitalist industry. Their efforts, moreover, have been mai 
confined to industries which do not call for much capital equipment, s1 
as boot-making and tailoring ; and, even so, they have usually been ce 
pelled to go outside their own working membership in order to raise 
sums required. The ordinary workman to-day does not possess enot 
capital to provide the means for his own employment 5 and, even where 
does, he is usually not in a position to take the heavy risk of embarkin 
all in a producers’ co-operative enterprise which may fail, and sweep aj 
the painful savings of a lifetime. It is usually sound business for the we 
man, if he has saved money, to invest it in something widely differ 
from the business in which he is employed. He cannot afford to risk b 
his labour and his savings in the same enterprise, liable to the sé 
uncertainties : the sound principle for him, as for many other classe: 
investor, is that of spreading his risks. . 

It is, then, impossible under modern conditions for the groups 
producers and the groups of owners who are required for the conduc 
modern business to coincide. This would not happen even if the worl 
became much richer and the gulf between rich and poor much narrov 
American economists sometimes look forward to a day when capital 
will have been completely ‘‘ democratised,” and the ownership of mod 
large-scale business will be entirely in the hands of small investors 1 
are also workers by hand and brain in the various enterprises whicht 
own. I see no sign of the actual approach of this hundred per ¢ 
American paradise ; but even if it did come it is safe to predict that 
dualism of labour and ownership would not be removed. Each workt 
might own shares ; but he would not own them mainly in the busines 
which he worked. Owners and labourers would have come to be the $ 
people ; but ownership and labour would continue to be two quite dist 
and separately exercised functions. There is a very strong tendene 
modern industry to tear these two functions apart : there is almost 2 
to bring them together where they have once been sundered. 
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THE STRUCTURE OF MODERN BUSINESS 


2 typical form of capitalist structure in modern business is the joint 
company or corporation, in which usually many shareholders or 
1olders contribute to provide capital for the carrying on of a complex 
rise employing wage-labour. Every decade and every year this 
dd of business organisation becomes more pervasive. It arose first 
as a means of conducting certain quite exceptional types of enter- 
such as foreign trade with remote countries, or the exploitation of 
patent or monopoly. It was then applied to certain types of public 
e undertaking—to the supply of gas and water, and the building of 
and, later, railways. Adam Smith, writing in the latter part of the 
enth century, regarded it as suitable only for such services as could 
juced largely to routine, and called for no special qualities of 
ive or enterprise. The economist M’Culloch, writing more than 
century later, echoed this judgment. In the first half of the nine- 
century, joint stock companies, save for certain narrow purposes, 
till looked at askance. Limited liability, the foundation of modern 
tock company law, was granted generally in Great Britain only in 
Thereafter, joint stock organisation went ahead by leaps and 
s. In the past three-quarters of a century the joint stock company 
nquered the world. 
reover, States, which so long obstructed its progress, now do all 
an to help it. The private company, limited to fifty shareholders and 
fering its shares for public subscription, were first recognised as a 
te type in 1907 under British law. The result was twofold. In the 
ce it became easy to convert family businesses, small productive 
s, even small retail shops, into companies; and this has been 
done. And secondly, the new law made possible an enormous 
of subsidiary companies owned and controlled by the great joint 
oncerns, but not subject to the same conditions in respect of 
ty. To-day in Great Britain the vast majority of the joint stock 
nies on the register are private companies. 
ourse, even so, by no means all business has assumed a joint stock 
and many private companies continue to be actually managed by 
who are also the principal owners of their shares or by partner- 
iffering in form according to each country’s legal code. But a 
increased proportion of the total business activity of the nation 
conducted by joint stock concerns with numerous bodies of share- 
» under the actual management of salaried officers who may, or 
t, hold shares in them, but whose holding of shares or stock is in 
e wholly irrelevant to their managerial function. Not only labour 
nership, but also management and ownership, tend to become 
d. The typical administrator of modern business is not an owner, 
self an employee. 
does not mean that he is governed by the will of the stock- or 
Iders. The typical shareholder in modern industry, following the 
rinciple of spreading his risks, owns holdings in a large number of 
t business undertakings. He is not in a position, and he does not 
understand the detailed working of these various undertakings, 
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or, save under quite exceptional conditions, to control in any way thi 
policy or administration. Only when something goes very seriously wro 
with a business does the typical shareholder usually make his appearan 
as anything other than the passive recipient of a policy laid down byt 
directors. , 

These directors are, indeed, in theory the shareholders’ appointe 
But hardly more than in theory. A contested election for a board 
directors is an extreme rarity ; and, in practice, the directorate usua 
recruits itself by co-option or by a policy of representation of vita 
important interests. In some concerns, the directors count hardly me 
than the shareholders in the real conduct of the business ; and the effecti 
control has passed almost wholly into the hands of the salaried manage 
In others, the directors count ; but in large businesses they tend to cou 
rather as controllers of ultimate financial policy than as administrators 
technical controllers of production, and the productive control has pass 
into the hands of salaried managers who have little or no connection wi 
the ownership of the business. 

There is accordingly a sharp divergence between the theory and t 
practice of modern business organisation. In theory, the joint sto 
company is not a democracy—for it gives not one man, but one sha 
one vote in its deliberations—but at least a polity in which all sharehold 
have a voice proportionate to their holdings. In practice, it is nothing 
the sort; for the main body of shareholders are far too scattered, t 
shifting and too little acquainted with the working of the businesses 
which their holdings lie to make any effective use of their nominal vot 
power. Of course, even so a few big shareholders may exert a dominé 
influence ; and this very commonly happens where one company hol 
directly or through nominees, shares in another. But where there is 
important shareholding of this sort and no small group of big sharehold 
dominating the rest, the body of shareholders hardly counts at all. T 
directors are, indeed, there to serve the financial interest of the wh 
group of owners and doubtless do their best to make the busines: 
success. But in most companies the great majority of the sharehold 
have really no control, and in some the whole body of sharehold 
scarcely matters from the standpoint of policy. ' 

Thus it comes about that most of the owners of modern indus 
neither possess nor desire any say in its control, and that a small numt 
of great owners or administrators of large-scale business controls ht 
accumulations of capital belonging to other people. Probably the own 
ship of modern industry is becoming more widely diffused ; but this de 
not prevent its control from becoming every year more closely con 
trated. 

Nor does this concentration stop short at the single business. As 
have seen, there has been of late years a very rapid growth of subsidé 
companies controlled by the big business concerns. Most big produ 
concerns, such as Vickers, or The General Electric Co., or Unilever, hs 
under them a host of subsidiaries, over whose policy they exercise, in| 
last resort, a complete control. There is further concentration throu 
the method of interlocking directorates, which often link up several | 
companies into a group following a common policy ; and there are holdi 
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anies, whose sole function is to unify the policy and pool the profits 
number of nominally separate businesses under their control. 
erns of this sort shade off into trusts, combines, cartels and other 
; of trading association covering an even wider field, and bringing 
: varying degrees of unification over whole trades or classes of 
ction. And we are now beginning to experience a still further 
e of consolidation, where—as in the new Coal Mines Act of 1930 in 
- Britain, or the Federal Farm Act of the United States—the State 
enes to bring about a compulsory unification of policy over an entire 
try or service. 
is description is not meant to imply a hostile criticism of the tendency 
ds consolidation. That tendency is indeed inevitable and, on the 
» Salutary under modern conditions of production and sale. The 
of production and the capital equipment necessary for efficient 
€ are now in many industries so large, and the results of purely 
ulated competitive production and sale so liable to be uneconomic 
isastrous, that businesses are compelled to frame a combined policy 
; State to do it for them in their default. The single business can no 
t pursue—in the major industries, at least—an independent career 
opt a purely autonomous policy without any co-ordination with 
}in the same line of production. The day of competitive laissez-faire 
| national borders is over. If it is not ended by action of the State, it 
ogated by the directors of industry on their own behalf. 
> result of these changed conditions is, as we have seen, a divorce 
en ownership and administration, as well as between ownership and 
. The three functions become more and more sharply differen- 
3; and the process of differentiation brings with it new problems of 
. Many people are disposed to look back with regret to the day 
the master-craftsman, owning his own instruments of production 
orking in his shop alongside his journeyman, was at once owner, 
er and artificer, and when the workman had, if not an assurance, at 
reasonable hope of becoming a master-craftsman in his turn. 
System never existed in its entirety at any period in the past, and 
supposes that anything like it can be ever restored, under the 
d technical conditions of modern production; but many are 
d to wonder whether we have made the best of these new condi- 
ither from the human or from the economic standpoint. 

first the position of the stock- or shareholder: he owns the 
s, but, normally, his interest in it is strictly limited to its capacity 
him an income (or, in some cases, a capital appreciation) on his 
ent. He supplies the money to equip the business, but there his 
unction ends. For the rest he is merely a passive recipient of 
. But, as owner, he preserves his legal right to any profits which the 
S may make. Surplus earnings (if there are any) belong to him and 
he managers or workers who actually conduct the affair. It is true 
consideration of his claim to the profits, he also takes a risk. 
lose the money which he has invested. But, under modern con- 
of limited liability, this is all he can lose. He can no longer, 
rtner in a private concern, be made liable in all his fortune for 
ts of the business. Limited liability is a clear recognition by 
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the State of the purely passive part which the ordinary investor n 
plays. 

The question is : “‘ Has the investor, in ceasing to be an active age 
forfeited his claim to receive the residuary profits ?’’ Many actual 
vestors have voluntarily given up this claim in return for a greater securi 
They take up debentures (which are legally loans and not part of | 
capital of the business) and accept a fixed rate of interest instead of a vz 
able profit. Or they invest in State or municipal or semi-public securit 
similarly carrying a fixed rate with greater security. Even the prefere: 
shareholder, while he is in form part-owner of the business, is often ¢ 
franchised and usually surrenders his claim to share in the residuary p 
fits. His passive réle, as a mere investor looking for a return in mo} 
but not interesting himself in the conduct of the business, is explic 
recognised. And, in the total investment of the community, the prop 
tion of gilt-edged securities, debentures and preference shares bearin 
limited interest tends to grow in relation to the magnitude of the ordin 
capital or common stock. It is quite possible that, in some industries | 
services, the ordinary share will before long totally disappear and all 
capital be provided at fixed or limited rates of interest or dividend. ~ 

Moreover, in certain types of business the private investor is e 
ceasing to be called upon to provide new capital by any volition of 
own. In prosperous times in Great Britain most of the new capital nee 
by established industries tends to be provided by the accumulatior 
reserve funds out of the current profits. The entire amount of prof 
not distributed in dividends : a substantial part is reserved in orde, 
provide for the expansion of the business. These reserved profits 
course, become part of the property of the shareholders and are re 
sented in an enhanced value of the shares, or in new bonus shares iss 
against them. But the process of investment ceases to be a voluntary 
of the shareholder and is decided for him by those who control busi 
policy. To the extent to which this occurs the shareholder loses his 
remaining positive function and becomes a mere claimant to ince 
wholly without constructive part in the creation of wealth. 

Under these conditions even those who would repudiate any desit 
attack the “‘ rights of property ”? sometimes suggest that the rights of 
shareholder need re-defining in relation to his changed status. There ‘ 
demands for the limitation of profits, for a sharing in profits, as of ri 
by the administrators and labourers who do the actual work of indu 
for a conversion of the shareholder into a rentier, having only a fixe 
limited claim to a share in the product. The reply on the sharehok 
behalf is that he still bears the risks and that someone must bear tl 
But how if, in a particular industry or service, the risk can be limite 
even eliminated ? There is practically no risk to-day in holding shar 

the Bank of England or the big joint stock banks ; and in such pl 
utility services as electric supply there is growing up a type of § 
guaranteed capital from which risks have been practically elimini 
Large risks, of course, still remain in ordinary industries ; but whe1 
risks are diminished the shareholder’s claim to take the residuary p! 
is proportionately weakened. 

Suppose the community adopted a collectivist system this tend 
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_be carried to its logical conclusion. The State would raise indus- 
apital or take it over from its present owners, and would pay a 
nterest for its use (reducing the claims, if it thought fit, by taxation 
interest or of inheritance). The State would take the risks of indus- 
d would, presumably, do all it could to reduce them by “ spread- 
or would pass them on to the consumer through its control over 
, The owners of industry would become pure rentiers, like the pre- 
olders of national or municipal debt. We are still far from a collec- 
system ; but there can be no doubt that in Great Britain industry 
en moving fairly rapidly towards such a system. The creation of 
yodies as the Central Electricity Board (by a Conservative govern- 
is a clear sign of this tendency at work. 
- decline of the shareholder as an active partner in business enter- 
ends to raise the status of the industrial manager and administrator. 
lass has become of late years far more articulate and conscious of its 
xistence ; and it has tended, in some degree, to modify its attitude 
sequence of the change. The managers of industry are less purely 
‘vants of the shareholders and more the servants of industry than 
ere a generation ago. This is certainly a hopeful development. It 
to give the managers a broader and more humane outlook on the 
ms of industry, decreases their feeling of being at war against the 
'$ aS representatives of the money-power, and helps to develop in 
1 code of professional behaviour and public service. It would be 
; to stress too much the extent of this change of attitude ; but no 
able person will deny that it exists in some degree. The power of 
inagers of industry has greatly increased ; and with more power 
some degree, a keener and finer sense of responsibility. For there 
no real responsibility without power. 


THE WORKERS UNDER CAPITALISM 


ein lies the true seriousness of the workman’s position. For he 
no recognised powers or rights in the conduct of industry. He 
eed through his Trade Union exert a considerable influence on 
in which industry is conducted ; and in occupations where Trade 
m is strong he may have in fact a considerable negative authority 
er to veto or hamper the policy of the management. But this power 
chiefly negative, and is not recognised or sanctioned either by 
by the customary view of the workman’s rights. Consequently, 
empt is made, save sporadically here and there, to enlist the work- 
ositive co-operation in promoting economic efficiency. He is not 
as a partner in the business, or as having any right to a share in 
ction of its policy. Under these conditions he cannot be expected 
much responsibility for making his industry as successful and 
as possible, or to use his power in a responsible manner. He is 
in consulted only when the management wants to cajole him into 
omething up—into accepting a wage-reduction, for example, or 
to the abrogation of some cherished rule or method of work ; 
response is, naturally enough, most often merely an assertion of 
e€ to get as much as he can out of industry without feeling 
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himself in any way responsible*for doing his best to increase its abi 
to pay. ; 

The question here is : What can be done to enlist the great power t 
now resides in the workers’ hands on the side of productive efficiency 
order to raise the national dividend and the workers’ standards of li 
Many answers have been put forward. In Great Britain the Whi 
scheme of Joint Industrial Councils, launched at the close of the War, 
a half-hearted attempt to recognise the workers’ claim to a voice in 
control of industry without any fundamental alteration in the econo 
system. It broke down in most cases because it did not really give 
worker any power at all. The final decision remained as firmly as eve 
the hands of the employer or manager. The Whitley Council could 
only by mutual consent: it could carry no proposal against opposi 
from either side. And in the works, the employer or the manager. 
had the right to say what should be done and the workers had not 
may be said that this is inevitable, for as long as industry is condu 
on capitalist lines. Perhaps it is inevitable ; but even so it was certa 
fatal to the serene hopes of some of those who sponsored the Whi 
scheme. And there have been many schemes similar to British “ W 
leyism ” in the United States. 

Apart from Whitleyism some employers. put their faith in Wi 
Councils and the development of consultative machinery in the fac 
itself. But the same difficulty arises. The management have the rigk 
give orders ; and the workmen have not. The Works Council can ope 
only where agreement can be secured ; and in default of agreement 
employer or manager still decides what is to be done. What is someti 
called “‘ joint control” is really unworkable. There must be some’ 
who has the last word. 

I do not mean to suggest that Works Councils or Whitley Councils 
necessarily bad. They may be good in their effects from the standp 
of both management and workers. But they do not and cannot, unde! 
isting conditions, give the workmen any real or recognised control i 
industrial policy. The workmen remain a class devoid of recognised pe 
or responsibility—a body external to the control of industry, WwW 
rights are limited in the last resort to the terms of the wage-contract. 

Of course, many people regard this limitation as inevitable, on 
ground that it is essential to the success of the capitalist system and 
no workable alternative to capitalism has yet been advanced. But am 
who takes this view has to recognise that the limitation interferes 
ously with the working of the capitalist system, because it engends 
constant friction which cannot be conducive to efficient produc 
The workmen, or a large number of them, do undoubtedly resent! 
exclusion from a recognised share in the determination of indus 
policy. This does weaken their sense of responsibility for doing the 
work they can, and does create discontent and friction in the works 
and an attitude hostile to the development of co-operative measure 
the improvement of industry and its adaptation to changing needs. A 
economists attribute a great deal of the unemployment of recent] 
to the undue rigidity of our economic system ; and the lack of a co-O] 
tive spirit between the administrators and the ordinary worket 
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ry is assuredly a powerful factor in causing this rigidity. It is 
t impossible in most industries to get employers and workers to 
together for the dispassionate consideration of changing needs 
chnological conditions. 
> circumstances described above mean that the capitalist system 
to-day in a fashion widely different from that of even a generation 
nd still more differently from the system as seen by the great 
al economists when they formulated the theories which still largely 
ate modern economic thinking. The classical economists thought 
employer as an individual operating largely with his own capital, 
ot as a huge corporation owned by many thousands of investors 
Y ignorant of its working, and administered mainly by salaried 
$ uncertain of their relative duties to the shareholders, to the 
rs employed, and to the industry itself. They thought of the work- 
3 an isolated individual seeking employment, and not as a member 
ywerful Trade Union, possessing in addition a parliamentary vote, 
-provided education, and a desire to think for himself and to adapt 
organisation to meet his needs. The idea that the workman should 
n the determination of economic policy barely entered into their 
, but neither, despite Robert Owen and a few other prophets, had 
10se days seriously entered the heads of the workmen themselves. 
lays it has ; and this fact makes a vital difference. For men who 
otes, education and Trade Unions to back their demands simply 
be managed by the same methods as the voteless and disorganised 
rians of a century ago. 
use of these changes, and of the growth in the organised political 
ustrial power of the working classes, we live in a world that is full 
ects of economic reconstruction. And these projects have to be 
eriously even by their opponents ; for throughout the Old World 
they command vigorous support among classes powerful enough, 
as they will, to shake the entire legal and factual foundation on 
he capitalist system rests. The New World of America is indeed 
ely immune from this menace or hope, as it may be regarded ; for 
World has been so far, on the whole, too busy discovering new 
es and improvising methods for their exploitation to have leisure 
own and cast a critical eye upon itself. There is Socialism in 
; but there has not been hitherto the widespread sense of dis- 
and maladjustment that are necessary in order to convert Social- 
a mere theory into a practical and positive challenge to things 
are. This may come in America, and come soon if the growth of 
prosperity suffers any abiding check. In the Old World it has 
ready ; and the problems which it arouses need to be faced in the 
ate future. 
broadest of all these questions is whether, in the countries of 
Europe, the capitalist system is to survive or not. Ranged against 
uance are Socialists of many varying schools of thought, who have 
most part successfully constituted themselves the leaders of the 
dies of organised working-class opinion. The Trade Unions may 
any full sense, Socialist ; but they certainly respond to Socialist 
ip. Every developed Rivedeun country possesses a powerful 
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Socialist or Labour Party, committed definitely to the advocacy of ane 
industrial system, and commanding the general support of the maj 
body of Trade Unionists. Most of these parties are, of course, evolutionay 
in their ideas, and do not, like the Communists, contemplate a sudde 
and immediate overthrow of capitalism and the complete substitution ; 
a Socialist system at a single blow. But they do, one and all, conceiy 
themselves as working for the gradual and reasonably rapid transform; 
tion of the economic system from a capitalist to a Socialist basis. , 

I have attempted to give a general picture of the essential features | 
capitalist society ; and I must now attempt a similar general picture of tl 
idea which the Socialists set up against it. 


THE SOCIALIST ALTERNATIVE 


Socialism, as a doctrine or plan of economic organisation, holds th 
the direction and control of industrial policy should be in the han¢ 
not of private owners of capital or their nominees, but of the communi 
itself. It urges the socialisation of the vital industries and services, as 
means to their collective control in the common interest. Of course, f 
community, like the private capitalists—and indeed to an even great 
extent—would have to act through agents. The whole people would | 
no more able than the whole body of shareholders in a great mode 
enterprise to manage an industry. No less able either, one might ad 
for the thing is out of the question in either case. Nor could Parliamet 
lacking specialised competence and with a vast mass of other work to ¢ 
possibly administer industry itself, or keep a daily watch over its poli 
and working. It would be necessary, under Socialism as much as unc 
large-scale capitalism, to entrust the actual management of industr 
enterprise to salaried experts, chosen for their specialised knowledge a 
ability in particular branches of the work. . 

Moreover, it would be necessary to set over these specialist managt 
of the actual operations of production other persons, correspondi 
roughly to the directors of a capitalist firm, who would deal with broa¢ 
issues of policy and define with the advice of the experts the course to 
pursued. The difference would be that whereas the board of direct 
holds office and issues orders to the actual managers as the represen 
tive of the shareholders, the board of a nationalised or socialised cones 
would be there to represent the interests of the general public. T 
methods to be adopted in choosing these directors of socialised industt 
and services, and the question of the powers to be conferred upon the 
raise some of the most vital questions of Socialist policy. 

For it is evident that no board or commission appointed to direc 
socialised service could be given absolute power. Take a further analc 
with the board of a capitalist company. The impotence of the main be 
of shareholders in such a company may in practice give the directot 
free hand in the direction of policy, including the fixing of dividends, 
allocation of sums to reserve, and the entire expenditure of the compan 
available resources. But their power is still not absolute ; for apart ff 
their reserved profits they cannot raise new capital except by persuad. 
the public to subscribe it. In a socialised industry or service, even if 
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i were left unfettered in the same degree, it would clearly not be able 
t fresh capital except by appealing to some outside authority—pre- 
bly in this case the State itself. 

t the controllers of a socialised service would hardly be given as much 
r as the directors of private enterprises in practice possess. They 
d hardly be allowed to appeal to the public to subscribe fresh money, 
arrange their own allocations to reserve, or to embark on big new 
al expenditure even out of available resources, without the sanction 
me higher authority. For it is part of the Socialist doctrine that the 
opment of industry as a whole should proceed in accordance with 
dered plan, in order that the products of each service may be forth- 
ng in the right relation to demand, and the serious wastes and dis- 
yrtions that arise under the capitalist system avoided. That these 
‘$s are serious no one who has followed the subsequent stock exchange 
ry of new flotations and issues of capital in recent years is likely to 
t. A very large part of the capital subscribed to new issues has been 
utely lost—a loss plainly reflected in the decline of the share values 
estion. It is part of the Socialist charge against the present system 
ts chaotic methods of raising new capital result in large avoidable 
-and in the development of industries out of relation to the effective 
nd for their products. Evidently then the Socialist policy involves 
sort of co-ordinated control over the supply of capital to different 
tries and undertakings, and this implies the existence of some sort 
thority to which the boards of particular industries wanting fresh 
il for development would have to submit their case. 

» see, then, that the Socialist doctrine raises a number of distinct 
ems of industrial organisation. These are : 


. The form of actual management and the methods of appointing 
managers. 

. The form of the directing board or authority for each industry or 
rprise, and the methods by which it should be appointed ; and 

. The form of the co-ordinating control of supreme policy, includ- 
such matters as the raising of fresh capital and the relative rates of 
elopment of different industries and services. 


are these all the vital problems. We can, at this stage, add at least 
hers of primary importance. They are : 


. The relations to the management and to the directing bodies of 
actual workers employed in the various industries ; and 

. The question of the prices to be charged and paid, both for the 
modities produced and for the labour engaged in their production. 


re is no reason to suppose that the methods of appointing the actual 
ers in socialised industries would differ widely from those already 
e in large-scale capitalist enterprise. There would, of course, no 
be persons managing businesses solely because they were the sons 
r fathers ; but in many forms of large-scale business this particular 
nepotism has already almost disappeared. Modern big business 
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tries to find the most efficient managers it can ; and socialised servic 
would do the same as, say, a municipal tramway department or the Po 
Office already does. It is indeed to be hoped that the range of choice wou 
be widened by the greater facilities for higher education, irrespective 
the parents’ means, which all Socialists wish to provide. But apart fro 
this there would be no great change, save that greater stress would pr 
bably be laid on skill in the handling of men by enlisting their co-oper 
tion, rather than by driving them on under the impulse of fear. There 
no reason to suppose that socialisation of any industry would mean 
great change in its managerial personnel. | 

The remaining questions present far more difficulty, and to some exte 
Socialists hold varying views about them. This does not necessarily imp 
contradiction ; for there is really no reason why a Socialist system shou 
be uniform over all industries. There is room under Socialism, as und 
Capitalism, for diversity of structure and organisation. No sensible pé 
son, Socialist or not, would want to organise all industries and servic 
in just the same way. | 

Broadly speaking, there are two different conceptions of the type 
directing body suitable for a socialised enterprise. One of these wou 
make the directing body representative, while the other would have t 
members of it chosen as individuals, purely on the score of their persot 
qualities and capacities. Thus, in the scheme for the nationalisation 
the coal mines put forward by the Miners’ Federation of Great Brit 
shortly after the War, it was proposed to entrust the direction of the | 
dustry to a representative Mining Council half nominated by the Mine 
Federation and half to represent other interests and groups concern 
On the other hand, in the scheme put forward by the Labour Party a 
the Miners’ Federation before the Samuel Commission in 1925, it seem 
to be contemplated that the members of the supreme directing be 
would be chosen as individuals and not as representatives; and t 
course has actually been followed in setting up the new Central Elect 
city Board and appears to be intended in the case of the proposed n 
public traffic combine for Greater London. 

It is not impossible to unite these two principles in one and the sa 
body ; but they are broadly distinct, and it is doubtful if the attempt 
combine them in at all equal proportions on the same body would res 
in efficient control. Most Socialists seem to believe that, for the immedi 
future at any rate, the non-representative type of body is to be preferr 
but some hold that in process of time non-representative may give ¥ 
to representative forms of control. This issue is clearly bound up ¥ 
that of the relation of the workers employed to the control of the ind 
tries in which they work ; and I shall say no more of it now, as I shall h 
to come back to it in that connexion. 

Of course, a representative body might represent other interests 
groups than the workers engaged in the service. It might, for exam] 
be so constituted as to represent the different types of consumers of 
products in question. But, despite the success of the Consumers’ ! 
operative Movement, most Socialists seem to hold that any attemp' 
imitate its organisation in relation to each separate industry and sef' 
would be ineffective and would lead to inexpert control. It is one thing 
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ge body of consumers to unite in order to choose a management 
nittee to control a local general store, or even for such stores to unite 
e control of a vast national Co-operative Wholesale Society. It would 
uite another to attempt to constitute a Coal Consumers’ Council to 
t the fortunes of the coal trade alone and to reduplicate the special 
uisation for each socialised industry. There is much to be said for a 
umers’ Council for each industry, meeting occasionally and exerting 
ical function in relation to the actual directing body. But such Coun- 
ould hardly be more than advisory and would tend to lose their value 
itics if they were actually involved in the direction of the industry. 

ie third problem is that of the construction and broad control of 
y over a field wider than that of each single industry or service. Under 
ialised system there would presumably be separate directing bodies 
uch services as coal, electric supply, railway transport, road trans- 
and so on. But it would be clearly necessary to co-ordinate the con- 
ver the whole group of services dealing with transport and power. 
ss in the scheme presented by the British Labour Party to the 
1el Commission in 1925 it was proposed to constitute, in addition 
> separate directing body for each service, a central Power and Trans- 
Commission, with a general oversight of the policy of the entire 
9. This was to be a non-representative body of persons chosen for 
individual qualities and capacities and entrusted by Parliament with 
powers of supervision and control. But even to such a body Parlia- 
clearly could not delegate all its power. It would have, while ridding 
of the day-to-day business of administration, to reserve to itself 
nal power of control over policy. The Commission would owe its 
rity to an Act of Parliament, and this Act would be at all times open 
endment. In addition, Parliament would presumably reserve to itself 
al financial authority, and the right to disapprove orders or regula- 
issued by the Commission. The precise technique of this parliamen- 
ntrol would need to be worked out by a process of experiment; but 
are already enough Boards and Commissions actually exercising 
powers delegated to them by Parliament to give a fair idea of how 
n would operate. We have already the Port of London Authority, 
entral Electricity Board and the British Broadcasting Corporation, 
nothing of various non-industrial Commissions exerting wide ad- 
ative powers, and on the American continent, the great public 
isation which controls the power-supply of Ontario. 

s brings us to the question of methods of appointment. Unless the 
entative principle is adopted, it seems clear that the various 
g Boards and Commissions would have to be appointed by the 
nment. This is the existing practice, when such bodies exist ; and 
usible alternative appears to be open. 

see, then, that the modern Socialist idea of economic organisation 
ot involve the conduct of socialised industries directly by Govern- 
epartments, on the analogy of the Post Office, or by Civil Servants 
ordinary sense. We have rather a vision of a number of largely in- 
ent boards or commissions, differing from the directing bodies of 
cale capitalist concerns mainly in that their responsibility is not to 
ered ald of private shareholders, but to Parliament and to the 


677 


4 
public as a whole, and further in that their several activities are oo 
ordinated over a wide field in order to provide for their harmonious de. 
velopment within a general economic scheme. 


WORKERS’ CONTROL 


What is the place in this imagined structure of the ordinary worker 
employed in the various services? How would their position unde 
socialisation differ from their position in private industry to-day? ] 
seems evident that they would have more security of employment an 
that there would be less shifting from employer to employer, or from on 
engagement to another. But security could not be absolute ; for obvioush 
the volume of employment could not be kept stable and unchanging 
each industry irrespective of technical alterations and of fluctuations i 
the volume of demand. Socialised industries would have to. be left fre 
to expand or contract their relative demands for labour 5 and the Stat 
could not, as it does largely with the existing Civil Service, guarantee an 
absolute security of tenure. 

But would the workers, while they were employed in any particule 
socialised industry, be admitted to a share in its control ? That they shoul 
be was the persistent demand of the Guild Socialists, whose propagand 
strongly influenced Trade Union and Socialist thinking during and afte 
the War. The Guild Socialists, of whom I was one, stood for what the 
called ‘‘ self-government in industry ” ; and this was really a combing 
tion in one phrase of two separate though related claims. In opposition t 
a now defunct and discredited ‘‘ Collectivism,’’ which proposed to han 
over socialised industries to ordinary Civil Service administration, th 
Guild Socialists urged the need of endowing industry as a whole, and ea¢ 
industry in particular, with appropriate functional organisation. Th 
first demand has largely been met in the propaganda of post-war Social 
ism by insistence on the necessity of placing each socialised service und 
a special board or commission. But the Guild Socialists urged, not onl 
that each industry should have its own government, but also that tl 
government should be based on the direct representation of the ordinai 
workers upon the functional authority. They wanted the leadership | 
industry to emerge from the will of the workers engaged in it, and aol 
be imposed on each industry from without. | 

How far does this claim still stand ? The Guild Socialist movemet 
having caused the leaders of Socialism to modify their policy so as toa 
cept the need for functional organisation, has now gone out of existent 
as a distinct organised affair ; and the Trade Unions, which were large 
attracted by Guild Socialist propaganda in the years immediately al 
the War, have mostly been too busy during the long depression with @ 
defence of wages and conditions to have much energy left over for pre 
sing the demand for workers’ control. Trade Unionism depends for 
strength upon the prosperity, and derives its moods from the conditi 
of industry ; and since the slump of 1921 circumstances have been high 
unfavourable to the growth of Guild Socialist doctrine or to any lar: 
practical movement for the securing of “ workers’ control.” } 

Nevertheless, the Guild Socialist theories have left a strong impressit 
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nd. On one of their two main points they have won over the main 
y of Socialist opinion. The other is still open to debate, and is likely 
ecome of practical importance only when one of two things occurs : 
n trade revives and so restores the power of the Trade Unions, or 
n the State takes over some great industry and has to face the problem 
juipping it with a satisfactory form of government. Should either or 
_of these things happen, there is certain to be a recurrence of the de- 
d for workers’ control. 

is, however, probable that the claim will be revived in a form different 
| that in which it was made by the Guild Socialists a decade ago. 
y urged that the State should acquire the ownership of industry, but 
ld hand over its administration, under a charter, to a Guild composed 
ie whole body of workers engaged in it. Thus the entire administra- 
of the industry would be in the hands of persons chosen by those who 
to work under them, and the conduct of economic enterprise would 
ade as democratic as that of the political State is supposed to be. No 
I think, now expects matters to fall out after this wise. The practical 
lem is rather that of providing, within the framework of administra- 
by a board or commission of the type suggested earlier in this essay, 
utlet for the constructive co-operation of the ordinary employees, 
igh the development of Workshop Committees, Works Councils, and 
sentative bodies covering larger areas. This representative ma- 
sry would probably have, in the first instance, only limited functions ; 
an effort could be made gradually to delegate to it an increasing 
int of actual power over such matters as the detailed organisation of 
‘in the factory, discipline, engagements, promotions and dismissals, 
those matters which are of close and direct concern to the ordinary 
er in his daily life. The Germans, with their Works Council Law, 
already made a beginning of granting statutory authority to repre- 
tive organisations of employees within the factory ; and without 
ory powers a number of experiments have been made in the de- 
ment of workshop machinery in both Great Britain and the United 
. Socialisation of industries would probably provide a fertile soil 
e flourishing of such experiments on a more ambitious scale. 

th and last among the major problems of socialised control, as de- 
earlier in this essay, stands the question of wages and prices. It is 
that when socialised industries are given an autonomous direction, 
powers cannot extend to an unfettered control over the pricing of 
products or over the wages and salaries to be paid to their em- 
s. In the services already subject to some sort of State regulation, 
exists machinery for the fixing or control of prices. The British 
ay Rates Tribunal has power to fix maximum railway charges ; 
ere are similar powers in the case of both gas and electricity. On 
ilways, wages also are subject to a measure of statutory regulation 
the Railways Act of 1921 ; for though the National Railway Wages 
has strictly no power to enforce its awards, they are in practice 
y effective and observed. It seems safe to suggest that any exten- 
f socialisation in the major industries would carry with it the crea- 
oth of some special mechanism of price-control and of some body 
ies to act as a court of appeal on questions of wages. 


679 


It has been necessary to present at some length this account of tk 
modern policy of Socialism for the nationalisation or socialisation of ir 
dustries, because it largely modifies earlier conceptions and is still vey 
imperfectly understood. As socialisation becomes more and more 
question of immediate practical politics, the simple solutions of pure 
propagandist days have to be discarded in favour of more complex ar 
carefully elaborated plans. The stress used to be laid mainly on the d 
sirability of the State taking over the control of industry, without muc 
reference to the actual methods of socialised administration or contro 
but as soon as socialisation is proposed as an immediate measure for ag 
industry, such as coal mining, it becomes imperative to define precise 
the type of administration that is to be set up. | 


RATIONALISATION 


We have now set out, in broad contrast to each other, the existii 
organisation of industry and the Socialist alternative. But there are, 
course, persons who are satisfied with neither of these, and in particul 
many who believe that the abuses of capitalism can be remedied witho 
passing over to a Socialist system. The Socialist attack on capitalism 
a form of economic organisation, as we have seen, concentrates large 
on two points : on the economic waste and inefficiency inherent in 
because of the lack of any coherent plan of social production, and ont 
unsatisfactory and deadening situation of the worker. Can the gravam 
of these charges be removed by amending capitalism without bringi 
it to an end ?! 

The current answer to the first of these problems is in terms” 
“ rationalisation.”? There is a powerful movement aiming at the rationa 
sation of industries and services under continued private ownersk 
and control. This word “ Rationalisation ” has come prominently i 
use only during the past few years, first in Germany and then in ot 
countries, as a name not for one thing alone, but for the unification i 
a single policy of a large number of pre-existing tendencies and ide 
This makes “ rationalisation ’’ exceedingly difficult to define. It inclu 
at least these elements :— 


‘ 
0 
4 


(x) An intensive application to industrial processes of the m 
up-to-date technical methods of production, including a more dey 
oped mechanisation of industry and the more rapid scrapping 
obsolescent plant and machinery, as well as the more active purs 
and encouragement of technical research. 

(2) The standardisation and simplification of products and proces: 
in order to cheapen production by eliminating unnecessary variel 
of goods, and enabling the remaining types to be made in laf 
quantities by methods of mass production. | : 

: 

1It should be noted that I am not discussing the whole Socialist cases 

only that part of it that relates to the actual organisation of industry. ; 

Socialists? most fundamental quarrel of all is, of course, with the present! 

Fic al of wealth ; but that, except incidentally, falls outside the scope of 
rticle. 
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(3) The more scientific utilisation of labour, based both on simpli- 
ation of processes, and on more accurate study of the conditions of 
ork, by methods that used to pass under the name of “ Scientific 
anagement,”’ and by newer methods associated with the growing 
idy of Industrial Psychology. 

(4) The aggregation of capital into larger units, and the establish- 
ent of inclusive regulating bodies for whole industries, with the 
rpose of regulating both production and prices, of concentrating 
tput in the best equipped and most suitable factories, and of closing 
wn “redundant” works in order to eliminate their competition. 
(5) The adoption of more efficient methods both of buying materials 
d requisites in bulk, and of marketing products through a central 
ling agency, or by some similar method ; and 

(6) The conclusion of international agreements for the definition of 
irkets and spheres of influence with similar organisations in other 
untries. 


is, of course, unlikely that any one scheme of rationalisation will 
dy all these features. Indeed, the development of the movement 
les a different course in different countries. In Germany it has 
n up with the full encouragement, and sometimes the direct partici- 
n, of the Government. In the United States, on the other hand, the 
ence of Anti-Trust legislation has caused the main emphasis to be 
publicly at least, rather on the standardisation and simplification of 
ssses and the more economic use of labour than on the regulation 
tput and prices. And in Great Britain, where the State has in the 
neither favoured capitalist combination nor legislated against it, 
ovement has grown up almost wholly apart from any element of 
regulation or control, such as exists in the German Reich. 
viously, from at least two standpoints, the rationalisation movement 
s dangers. It places in the hands of great capitalist combines a 
ower of restricting output and regulating prices ; and these powers 
ainly capable of being used against the public interest. It is not 
to see in the existence of strong combines among manufacturers 
the reasons why the relative prices of primary and manufactured 
cts have changed of late years greatly to the disadvantage of the 
producers. Secondly, the more scientific utilisation of labour 
ean in practice that the workman is driven at an increasing pace 
at his work becomes more monotonous and more irksome. It is 
ggested that this must be the result ; but it certainly may be, if the 
m is regarded solely from the standpoint of reducing costs, without 
r its human aspects. 
the other hand, it is clearly to the advantage of the community that 
ry shall be conducted as efficiently as possible, in order both to 
se the need for long hours of work and to provide means of raising 
ndard of life. There is much waste in industrial processes, and 
lisation is calculated to reduce this waste and to increase the 
tive capacity, and decrease the costs, of the industry that adopts 
trouble is that, under present conditions, the rationalised industry 
n more likely to restrict production than to expand it, and so 
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likely to cause unemployment or at least most unlikely to cure it 
Moreover, where national industrial groups are competing in the work 
market, their competition often prevents them from reducing hours 09 
labour or raising wages, and so, instead of lightening the labour of thi 
workers, actually makes it more intense than before. 

Neither of these disadvantages, however, can fairly be made into aj 
argument against rationalisation itself, but only against abuses of it 
The first points to the need for developing a new technique of socia 
control. If capitalism is in future to be organised in great combine 
approaching the position of monopolies, and regulating both prices an 
the total volume of production, the State must clearly be equipped wit 
means of preventing the abuse of these powers. This will have to be don 
not by legislating against the existence of combines—a method whic 
has always failed—but by taking authority to regulate their prices and t 
veto, in case of need, their restrictive measures. | 

In the case of the workers the remedy is less easy to formulate. It: 
likely to include the strengthening of codes of legislation regulatin 
factory conditions, more drastic legal limitation of the hours of labou 
and a readjustment—with support from the State—of the methods ¢ 
Trade Union bargaining. As changes are made, workshop by workshoj 
in the conditions of labour, with the introduction of new machines an 
methods of production, the Trade Unions will need to do more of the 
bargaining upon a workshop basis, and to have at their command exper 
in Industrial Psychology and the technique of the new methods. Th 
will involve the creation by them of stronger workshop machinery— 
task in which the State might well help by the enactment of measures ¢ 
the lines of the German law establishing Works Councils on a compulso: 
basis. 

Socialists, of course, while they may favour these methods for tl 
immediate future, will not rest satisfied with them. For the Socialist case 
that the powers inseparable from the successful conduct of mode: 
rationalised industries are far too vast to be safely left in private hane 
and that, accordingly, any industry to which they are appropriate h 
already reached the stage at which socialisation in some form ought 
be applied. ’ . 

In Great Britain capitalist rationalisation, while it has been ve 
widely discussed, has not yet in practice advanced very far. The ot 
standing example of its actual working is the great firm, Imper 
Chemical Industries, Ltd. Certain recent amalgamations in the coal a 
steel trades, in Lancashire, for example, can be represented as part 
measures of rationalisation ; and the Coal Mines Act of 1930, with 
establishment of compulsory organisations for the determination of ol 
put and selling prices throughout the coalfields, marks the definite ent 
of the State into the field in order both to further rationalisation and 
establish some sort of public control over its working. But assure¢ 
neither coal nor steel can yet be described as a “ rationalised ” industt 
and the Lancashire cotton trade, despite a vast effusion of words, is | 
further off the adoption of any co-ordinated form of organisation. 
most industries British employers are very jealous of their individ 
freedom and very unwilling, save under the pressure of desperate ne 


682 


urrender their powers into the hands of any general regulating body. 
is strongly individualistic temper, developed under the competitive 
ditions of the past, offers fierce resistance to measures of rationalised 
trol which have been far more readily accepted in Germany, and even 
France. Nevertheless, rationalisation is being slowly forced upon 
ish industry by the necessities of competition in the world markets, 
almost everyone nowadays at least pays lip-service to it. It represents 
outstanding attempt of our time to reconstruct capitalism in the light 
hanging methods of production and conditions of sale in the markets 
he world. 


CO-PARTNERSHIP AND ‘‘WELFARE’”’ 


he second attempt to reconstruct capitalism is concerned rather with 
ting the charge that it makes labour unduly irksome and repugnant, 
does not enlist the co-operation of the worker in making production 
fficient as possible. One school of capitalist reformers puts much 
1 in industrial co-partnership and profit-sharing as means of giving 
worker a different attitude towards his job; while another, not 
sssarily different in personnel, stresses rather the need for humanising 
improving the actual conditions of work, by means of ‘‘ welfare ” 
inisation and similar methods. Both these schools of thought agree 
the workman ought to be consulted more than he normally has 
1 in the past, and that an attempt must be made to enlist his loyalty 
to bind him to his work by something more than the mere ‘“‘ cash 
is *’ characteristic of to-day. 
rojects of profit-sharing and co-partnership in capitalist business (as 
ct from the attempts at producers’ co-operation mentioned earlier 
is Article) have a long and chequered history behind them. They go 
at least to the middle of the nineteenth century ; and their number 
lways tended to grow at periods of acute industrial unrest. Yet, even 
y, despite a somewhat rapid rate of increase in the years following 
ar, the total number of schemes in force is not very large, and the 
e of them cover only a tiny fraction of the total employed population. 
is explained partly by the fact that the mortality among the schemes 
d has always been very large, and partly by the failure to obtain 
foothold in the leading industries and services. Coal, steel, engin- 
g and cotton have in the main stood aloof from the movement ; and, 
d, the only industry in which profit-sharing applies to a large pro- 
on of the total personnel is the gas industry. Here quite exceptional 
itions exist. Profit-sharing was first introduced by the gas com- 
s largely as a means of combating Trade Unionism. Moreover, the 
by which in Great Britain the State regulates the dividends that 
company is allowed to pay on a sliding scale depending on the selling 
of gas, often enables the companies to pay a profit-sharing bonus 
eir employees without taking the sums paid out of profits which 
otherwise be distributed to the shareholders. It certainly cannot 
en for granted, even in these cases, that the amount of the bonus 
eal net addition to wages ; for it is at least plausible to suggest that 
h an industry as the gas service, where conditions are fairly stand- 
d, the bonus has come in course of time to be reckoned in effect as 
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part of the wage, and has accordingly reacted on the level of wage-rates 
In industry generally profit-sharing has certain obvious disadvantages 
Even apart from general fluctuations of business prosperity, the amoun 
of profit made by a business from year to year bears no necessary relatioy 
to the quality of the work done by its employees. A bad sales department 
or inefficient buying, or faulty factory management, may far more thai 
counteract all the efforts of the workers ; and, on the other hand, goo 
management may yield profits that are not the result of the employee’ 
efforts. Profit-sharing consequently means highly unequal rewards fo 
equal efforts. It tends to cut right across the lines of ordinary Trad 
Union bargaining, with its attempt to establish standard rates and condi 
tions corresponding to the skill and effort required. And if, in order t 
meet this point, the profit-sharing firm begins by guaranteeing the Trad 
Union rate as a minimum to every worker, this is apt to mean that th 
sum available for distribution as a share in the profits is too small t 
make much appeal. Actually the effect of most of the schemes in operatio 
in the past has not been to distribute more than an average of about fix 
or six per cent on the wage bill—far too small an amount to give tk 
ordinary worker a sense of having an effective stake in the business. . 
few firms here and there, under exceptionally favourable condition 
have pushed profit-sharing a good deal further than this ; but in gener 
its effects on the relations of employers and employed have been insj 
nificant. 4 
At this point it is necessary to draw a distinction between profi 
sharing pure and simple and co-partnership ; for the latter implies th 
the workmen are given a share, not only in the profits, but also in tl 
management of the business. This may be done in a variety of way: 
by allowing them to appoint one or more workmen-directors ill 
Board, or by issuing to them shares or stock carrying voting righ 
instead of a cash share in the profits, or by creating a special class 
workmen’s shares and either giving them to the employees or sellit 
them at a special price. 
None of these methods has so far had any appreciable effect. T 
workman-director, chosen usually from among the older employees, h 
neither. contributed much to the Board nor carried much weight wi 
his fellow-workers. The shares issued to the workers have seldom 
never been numerous enough to confer any real control ; and their iss 
has sometimes been hedged round with conditions that have depriv 
them of much of their value. There may be a case for co-partnersh 
here and there ; but it neither has made, nor seems likely to make, @ 
major contribution towards solving the problems of industry. It woul 
moreover, if the workmen’s shares did come to be a considerable pi 
of the total capital in the business, be open to the objection already me 
tioned—that the wise workman will wish to invest his savings so as 
spread his risks, and therefore in almost anything rather than int 
business from which he draws his wages. It may be added that t 
system is clearly inappropriate to industries in which there is mu 
changing of jobs. It implies continuity of employment ; but this, in ma: 
of the industries of to-day, does not exist for the main body of worke 
I therefore dismiss both profit-sharing and co-partnership ont 
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ind that, while they may serve a useful purpose here and there, they 
1ot in the least likely to spread over the greater part of the industrial 
. It remains to consider the proposed alternative method of improving 
ions between employers and employed by the extension of ‘‘ welfare 
<”’? and similar measures designed to make labour more contented 
** Joyal to the firm.” 
elfare work has several aspects. It includes the provision of canteens, 
ing-fields, rest-rooms, libraries and other amenities at or in connexion 
the works, the application of Industrial Psychology to secure better 
tional selection for different jobs, and to make the conditions of 
loyment more hygienic and less unpleasant, special care for the 
ition of young persons and women employed, and a host of similar 
sures. It may be conducted mainly by the employer acting as a 
volent autocrat, or largely through organisations, such as clubs and 
ties, controlled by the workers themselves, with the employer’s 
rvision and financial help. Like profit-sharing, it has sometimes 
developed with the definite object of defeating Trade Union efforts 
rganise the workers; but in other cases it has been extensively 
‘ised by firms whose workers are Trade Unionists, and managed 
out Trade Union opposition or even with active Trade Union help. 
1e reason why Trade Unions often look askance at developments 
is sort, which appear at first sight clearly desirable, is that the Trade 
nm depends for its power on maintaining solidarity among all the 
ers in a trade or industry, whoever their employer may be. Any- 
; that tends to bind a section of the workers to a particular employer, 
enlist their loyalty to a single firm, may tend to weaken their soli- 
with their fellow-workers, and to make combined action difficult 
example, in a strike. And the Unions are apt to maintain that what 
yers give away in “‘ welfare,”’ they often more than recover in other 
by weakening the power of the Unions to secure improved wages 
onditions. It is not suggested that this applies to all employers, 
all forms of welfare work. But.the practice of welfare work by 
yers hostile to Trade Unionism has given it a bad name in Trade 
circles. 


FJOINT CONTROL’’ AND THE ‘‘RIGHT TO STRIKE’’ 


any case, it is plain that methods of this sort, while they may to 
extent improve the conditions of labour, make no radical alteration 
relationship of employers and employed. They bring us back to 
int that any sort of “ joint control ”’ of industry is really impossible. 
must be in a business some one final authority—someone who has 
st word ; and this final authority, which really is control, cannot 
ided between two groups that may differ on practical issues of 
. It is the essence of capitalism that however much may be allowed 
de Union bargaining or Works Councils, or however much may 
e in the way of profit-sharing or welfare work, the final decision 
tters of policy remains with those who represent the owners of 
» and the workmen’s right is, in the last resort, still only a right to 
t. This is inevitable as long as capitalism endures ; for the capitalist 


685 


cannot carry on industry at all unless he keeps the control of policy in 
his hands. 

The workmen have no doubt the right to strike ; and this may be, on 
occasions, a most powerful weapon. But it is vitally different from the 
right to control. The workmen can give no positive orders : they can only 
refuse to obey and go on strike for as long as their resources allow. It is 
the employer who gives the orders, even if he is influenced by what the 
Trade Unions say. The strike and the lock-out are not really on all fours. 
If the employer gives an order which the workmen will not accept they 
have to strike ; but they have no power to give an order themselves. 
Ordinarily the employer has no need to resort to the lock-out. He gives 
his order ; and the workmen must obey, or strike. 

It is an essential part of the Socialist case that this power, in the days 
of modern large-scale business, is too great to be left in the hands of 
any private person or group. The modern business is in itself a combina: 
tion, with power over the lives of a large body of employees ; and the 
employers’ association covering a whole trade or industry decide 
policies which react at once on hundreds of thousands of working-clas: 
households. This power, says the Socialist, is too great to be irresponsiblj 
exercised. It cannot rightly be left in the hands of any authority less thar 
the whole community. | 

In some modern States—in Australia, for example, and to a grea 
extent in post-War Germany—this claim has been met by the institutior 
of compulsory arbitration under the direct authority of the State. Othe 
countries, including Great Britain, used compulsory arbitration tem 
porarily during the War, but set it aside on the return of peace. But evel 
now in Great Britain the State, without using absolute compulsion 
intervenes to help settle the wages of railway workers, and simila 
machinery has now been set up in the case of the coal mines. Compulsor 
arbitration, or something very much like it, as a method of preventin 
and settling industrial disputes, seems likely to spread. 4 

Apart from compulsory arbitration, most modern States intervene it 
the settlement of wages and conditions in another way. They set up 
either generally or for particular trades, machinery for fixing and enforcin 
a minimum wage and a maximum working day. Great Britain has he 
Trade Boards to regulate wages in the sweated and underpaid trades 
and Germany, France, Australia and many other countries have simila 
machinery of varying scope. In these cases, the object is not to prevel 
disputes or to fix an actual wage—though these are often among th 
actual results—but to prescribe minimum conditions, leaving the worke! 
free to demand, or the employers free to pay, more than the minimut 
if they will. In the matter of working hours, again most States hav 
legislation limiting the duration of labour, and the first act of the Inte! 
national Labour Organisation of the League of Nations, on its establish 
ment in 1919, was to draw up an International Convention for a maximul 
working week of forty-eight hours. There have been regrettable af 
indefensible delays in ratifying this Convention in many countrie 
including Great Britain; but it is generally recognised as the State 
business to prevent by law the undue prolongation of the working da 

Compulsory arbitration, minimum wage enactments, and _ simil 
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asures may seem to meet the case for removing the control of the 
‘kers’ lives and conditions from the irresponsible control of private 
italism. But in fact, even when they have been adopted, these methods 
k only within narrow limits imposed by the actual operation of the 
italist system. The employer cannot be compelled to keep his works 
n, or to pay more than he is prepared to pay rather than close them 
m. Compulsory arbitration often works out at little more than an 
mation of the relative bargaining strength of the parties, and the 
1g of wages roughly at the level which they would have reached as the 
ut of a strike. Indeed, it may yield less than this ; for the arbitrators 
generally drawn from a class likely to be more appreciative of the 
sloyers’ than of the workers’ point of view. Only in Australia does 
ipulsory arbitration seem to have been an important factor in actually 
ing wages ; and the results there are due mainly to the great political 
rer of the Trade Union movement. 
{oreover, while compulsory arbitration and similar methods may take 
actual fixing of wage-rates partly out of the employers’ hands, the 
e-contract actually involves many things in addition to the rate of 
es. The whole pace and organisation of work in the factory gives rise 
ountless problems which can in most cases be settled only in the 
ory itself ; and these remain for the most part firmly in the employer’s 
rol, subject only to the workman’s right to strike. An outside decision 
he question of wage-rates and working hours limits, but by no means 
ishes, the employer’s autocracy. It leaves him still with the right to 
orders that profoundly affect the welfare and happiness of those 
m he employs. 
t this, it may be said, must remain true under any economic system. 
management, however it may be appointed and whomever it may 
sent, must have the right to issue orders for the conduct of work. 
enough ; but again the question is : Whom ought the management 
present ? It is at present an interested party, representing the share- 
ers, even if it is in fact becoming more and more independent of their 
It has the capitalist, and not the workers’, or the community’s, point 
ew. Ought it not to be responsible either to those whose welfare is 
directly affected by it—the workers—or to the community as a 
e? 
is question has been faced already, to some extent, earlier in this 
le. The Socialist policy, we have seen, is to replace the representatives 
pital by representatives of the community in the final direction of 
trial policy, and at the same time to delegate to the workers employed 
er, and increasing, but still subordinate, control over actual work- 
administration. Socialism would not emancipate the worker from 
eed for obeying orders—for discipline is a necessity of industry 
any conditions—but it would cause those orders to be actually 
to an increasing extent by representatives of the workers them- 
» under the authority of a higher direction of industry representing 
mmunity as a whole. This, the Socialists maintain, would alter the 
psychological basis of industrialism, by making the worker feel that 
ders came, not from a hostile and external power, but from an 
rity he would recognise as his own and that of his fellows. 
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THE INCENTIVE TO LABOUR 


We touch here on the matter which, at bottom, most sharply divi 
the adherents of the two rival economic systems, Socialism and Capit 
alism. This is the question of the incentive to labour. The adherents 
Capitalism for the most part base their argument on the natural lazineg; 
of man, and his unwillingness to labour save under the spur of necessity 
and the offer of a strong material incentive. Capitalism, they say, is th 
best system because it provides the strongest incentives—those rm 
material gain, and because it involves, for the mass of men, the obligati 
to work hard and regularly in order to get the means of life. Socialism 
they say, would break down for two reasons : because it would not offe 
the man of exceptional business ability the prospect of fortune, 
because it would refuse to hold over the mass of men the threat 0 
privation as the alternative to hard work. 2 

This argument is really made up of two elements which are, in th 
main, separable and distinct. The first element applies to the ordi 
‘“‘ rank-and-file ’? worker in industry, and the second to the excepti 
man or woman to whose skill, enterprise, or inventive ability industri 
progress is largely due. It is suggested that the inventor will not inv 
or the capable business organiser put forth his best endeavours unl 
is given the stimulus of a strong material incentive. And it is also 
that the ordinary “‘ rank-and-file ’’ worker will go slow and do as little a 
he can, unless he, too, in his humbler way, is pushed on by mate i 
incentives and threatened with personal and family privation if he fai 
to give of his best. 

Most Socialists dissent strongly from both these opinions, which the 
believe to rest on a radical misunderstanding of human nature. The 
believe that the best work in business and in invention, as in the arts a 
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sciences, is done not chiefly under the stimulus of material gain, 
because men who are conscious of possessing an ability to do excepti 
work want to do that work, and will be unhappy and thwarted if tht 
are not able to do it. Such men must be given, no doubt, security ir 
a reasonable income if they are to do their best for the communit 
but, given these conditions, they will work, and work hard, wi 
any further material incentive. There are doubtless exceptions to 
generalisation ; but its broad truth receives ample confirmation from 
facts of present-day Society. We have only to look around us to § 
host of salaried managers, professional men, and administrators of) 
sorts working well and hard without any material incentive of the 0: 
which the critics of Socialism believe to furnish the sole stimulus” 
successful economic effort. What these critics forget is that there are fe 
pleasures in life equal to that of successfully holding down a difficult 
responsible job. 

In its applications to the activities of the ordinary rank-and-file work 
it must be admitted that the argument has rather more force, for there 
a great many necessary jobs within the economic system which nom 
feels, or is likely to feel, any urge to do—much less to carry on day 1m 
day out, for the better part of a lifetime—for the sake of any i 
to be derived directly from the doing of them. Few people want to 
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en, or to descend the mine day after day, or to stand hour after hour 
ng an automatic machine. Most people would rather, at least for 
f their time, go away and play tennis, or tend their back-gardens, 
t pub. or club, theatre or cinema, or even stand on a soap-box and 
nce the capitalist system, or preach their own particular brand of 
us or social or ethical doctrine, or even just loaf. This is not to say 
1ey would sooner do nothing all their lives—only that they would 
>not spend eight, or even six, hours a day, year after year, under 
creasingly exacting discipline of the economic system. Nor could 
acticable form of Socialism altogether change this ; for, under any 
1, the world’s work will have to be done, and a great deal of it will 
ue to be irksome in its regularity and even physically unpleasant 
doing. 

ould therefore be Utopian, at the present stage of social develop- 
to expect the main body of the community to carry on all the 
s work purely in a spirit of voluntary service, and without any form 
ect or indirect compulsion. For a long time yet the right to an 
ate income will have to depend on the performance of a recognised 
f service, and men will have to be made to contribute regular work 
common stock upon which they and others depend for the means 
. But it does not follow that the monetary incentive to production 
continue to occupy the same position as in the past. Socialists 
> that, within the general obligation to perform useful labour, it 
: possible, if the right means are applied, to create a powerful public 
n in favour of doing one’s best and to elicit increasingly a spirit of 
> to reinforce and gradually replace the cruder material incentives 
ordinary manual labour. 

y recognise, however, that this new spirit can only be aroused 
lly, and that the compulsion to labour in order to procure adequate 
of life can be superseded only as it is aroused. But they believe 
e existence of the capitalist system stands fatally in the way of the 
ing of this spirit, because, by making men’s labour the means to 
ivate profit of the owners of industry, instead of the common 
, it destroys that sense of responsibility to the community which 
erable economic system ought above all to foster and develop. 

lists look, then, to a gradual change in the human motives on 
dependence is to be placed for the successful working of the 
ial system. They believe that, if industry can be organised and 
ed in the common interest, a new set of motives will be brought 
ely into play, and good work in industry come to be recognised as a 
obligation fully as binding as the existing codes and conventions 
nt conduct which are the marks of human civilisation. They refuse 
ve that, for all time, man must be driven to work purely by material 
es, or that a system which relies upon such incentives can ia 
or defensible for an educated people. 

€ same time, it is evident that this change in the spiritual basis of 
nomic order is bound to bring with it large changes in the 
er of the labour process. Men who readily recognise the social 
ons to do a good day’s work will also insist that the work they are 
pon to do shall be as little irksome or deadening as the resources 
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of science and invention can make it. A Socialist working class will insig 
that everything possible shall be done to eliminate “ dirty ” or unpleasap 
work, or at least to cut it down to the minimum. It will be alert to use ever 
opportunity of making machines that will effectively lighten the task g 
labour, because it will be no longer afraid that the machine will take awa 
men’s jobs and throw them, unwanted, on the industrial scrap-heag 
Machinery, under these changed conditions, will become man’s seryap 
where it is now his master ; and men will choose, freely and democratic 
ally, between the aleeumatanes of increasing their material wealth an 
enjoying a larger leisure by the reduction of the working-day. 

Doubtless, if Society were to attempt to change over too rapidly fror 
the one set of motives to the other, or to dispense all at once with th 
compulsion to labour, there might be a great outburst of human lazineg; 
But this would speedily bring its own corrective ; for under a Socialis 
system men would quickly realise that they cannot eat their cake withor 
making it, and that the standard of life depends on the amount an 
skilfulness of the energy applied to production. 

The Socialist has, indeed, something further to say to those who argy 
that a Socialist system would fail to elicit a sufficient volume of enterpri 
and productive energy to carry on the work of the world. He believes tha 
under present conditions of unequal opportunity and education, and ¢ 
class-barriers which it is difficult, though not impossible, to transcend, 
large part of the best productive ability in the world runs needlessly 1 
waste. The field for the selection of those who are to occupy the directir 
positions in industry, or to receive the higher kinds of professional an 
technical training, is not nearly wide enough to secure that the best mé 
get the jobs they are best able to do. Greater social, economic and educe 
tional equality would, he believes, both result in the discovery of a muc 
larger supply of the higher kinds of ability and, by raising the gener 
quality of the population, greatly increase its productive capacity. Tl 
better the quality of a people, both physically and mentally, the more 
will be able to produce and the less effort it will need to expend upon tl 
satisfaction of the minimum requirements of living. There is room he: 
for a great liberation of human energy which might speedily revolutioni 
alike the arts and sciences and the productivity of the economic syster 

The Socialist, in short, to whatever school of thought he belong 
bases his opinions upon a fundamental belief in the powers of comm«¢e 
humanity. He stands for a planned and ordered development of ail tl 
resources, both human and material, that are at the disposal of Societ 
He does not believe that it is desirable to leave the working out - 
economic forces to an “‘ unseen hand ”’ that is supposed somehow, wit 
out the application of human will or directive reason, to harmonise at 
co-ordinate the divided forces of individual or group enterprise a! 
material self-seeking. He is essentially an economic rationalist, who hol 
that the proper utilisation of the available powers of production shou 
be a matter of organised collective effort, based on the fullest possib 
information and leading up to a systematic planning of the entire econom 
activity of the community as a whole. 
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THE RUSSIAN EXPERIMENT 


t the present moment Russia, under the control of the followers of 
in, is the one country in the world where an attempt is being made to 
this idea of collective planning comprehensively into practice. There 
among Socialists many divergent views about Communism in general 
its particular application to Russian conditions ; but a great many 
ole who are not Communists, or even Socialists, are watching the 
sian adventure with a keen sense that its success or failure will be 
nant with huge consequences for the world as a whole. The question 
concerns us here is not whether Communism is good or bad as a 
tical creed, but whether this heroic attempt of Stalin and his associates 
10bilise the entire productive force of the Union of Socialist Soviet 
ublics under a centralised economic control is, or is not, on the right 
;. Russia is now working under a ‘‘ Five Years’ Plan,” in the com- 
ng of which all the economic organs of the Soviet Union were drawn 
close collaboration. The object of this plan is to raise immensely 
in a few years the Russian standard of living by bringing about an 
sard-of increase in the volume of both industrial and agricultural 
luction. 
n industry especially, the Russian navel is concentrating 
st superhuman efforts ; for obviously the expansion of agricultural 
luction depends, in the last resort, on a huge development of industry, 
-h must provide far more manufactured goods to exchange for the 
stuffs and raw materials which the peasant produces. Russia, largely 
off from the outside world by lack of credits, and by the impossibility 
arketing abroad a greatly increased agricultural surplus, has set out to 
te a new balance between agriculture and industry, and at the same 
- greatly to increase the output of both within a few crowded years of 
rish economic activity. Inevitably, this policy means, for the time 
g, a check to the rise in the Russian standard of life ; for much of the 
gy of the Russian workers is being devoted to the increased produc- 
of capital goods, or of raw products which can be exchanged for 
tal goods imported from abroad. But this keeping down of the standard 
fe is only a means to its more rapid advancement as soon as the pre- 
tory period is at an end ; for, the new balance once established, the 
sians hope to be able to use their greatly increased productive capa- 
to the full in making and distributing a much larger volume of con- 
able commodities in their own home market. 
his “‘ Five Years’ Plan ”’ is being pursued in a spirit of intense con- 
on, and with the aid of the most intensive propaganda that has ever 
| applied to the whole body of a people. The workers and peasants 
ussia are being called upon not only to make immediate sacrifices in 
interests of future prosperity, but also to work with an energy hither- 
uparalleled for the victory of the Revolution and the cause of Socialism 
1e economic field. Amid all the conflicting reports brought back by 
ors from Russia, it seems plain, at any rate, that this propaganda is 
ng a tremendous effect, in town and country alike, and that the Rus- 
people has mobilised its energies for production as no other people in 
ry has ever mobilised except for war. The ‘‘ Five Years’ Plan ”’ may 
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succeed, or it may fail. Meanwhile, all Europe is watching, conscious tt 
its own economic destiny may depend upon the outcome. 

The Russians have to face many disadvantages. They are terribly sh 
of skilled workers and technicians and industrial administrators. Th 
have become masters of an economic organisation devastated by war, cj 
war, and international blockade, and in many of its parts deteriorat 
almost beyond belief. They have to deal with a peasant agriculture, ¢ 
ceedingly backward in its methods, and with a population largely unus 
to the regularity of modern factory discipline. But they have two gr 
compensating advantages : a supreme belief in themselves and in th 
mission, and a power that runs practically unchallenged over the ent 
industrial field. 

Both these factors are of vital importance. The world’s great eve; 
have been, again and again, the work of men who believed passionat 
in themselves and in their mission. Communism, diverted from 1 
fomenting of world-revolution to the ordering of Russia’s inter 
affairs, is spending its passion on a colossal attempt to establish witl 
its own borders a Socialist economic system that shall surpass the | 
dustrialisation of the great Western Powers, and pour out the fruits 
Socialist productivity into the lap of the common people. It brings to1 
task an enthusiasm beside which the temperate beliefs of the orthoc 
Socialist Parties of Western Europe seem tame indeed. 

Nor is the other advantage of less account. The Socialist of West 
Europe, attempting to work through the established institutions of p 
liamentary democracy, finds himself faced with Capitalism as a go 
concern which he can but attempt to alter piecemeal, introducing a tot 
of Socialism here and there in a dominantly Capitalist environment. | 
can make no “‘ Five Years’ Plan ” at all comparable with that of the Ri 
sians, because the agents through which such a Plan must be work 
are, for the most part, not under his control. Mr. Ramsay MacDonal 
Government cannot, like Stalin’s, issue orders which become immediat 
operative over the whole economic field. Some people may regard this 
Stalin’s disadvantage, because it confronts him with a task too great 
human power. But Stalin, at any rate, does not think so. He is setting‘ 
to order, at once, the whole economy of the Russian people. 

There can be no doubt that almost all Socialists envisage Socialism 
involving a comprehensive Plan of the Russian type, though they m 
hope that such a Plan can, in the long run, be brought into being 
democratic means and without the aid of either revolution or dictat 
ship. It is not within the scope of my subject to discuss this issue 
method, but only the fact that any Socialist system does involve, 
some stage, this process of planning systematically the entire econo 
activity of the community. Socialists, when they bring forward proj 
of socialisation, are thinking primarily in terms of bringing the “ 
* activities of the economic system under collective control, and so of 
dually gathering into the hands of the community the powers essenti 
the making and execution of a comprehensive plan. | 

That is why there has been, of late years, so much insistence on 
collective control of the banking system, and of the entire fin 
mechanism of the modern community. For men—including many 
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ot Socialists—have come more and more to recognise that banking 
ve all the “‘ key’ industry of the economic system, and that no 
ive control over the working of the economic order can be estab- 
| unless there is a firm direction of banking and financial policy. 
is true, not only because the Central Banks which exist in all modern 
trial countries are the final controllers of the volume of currency 
redit—as far as these things are subject to control—and, thereby, 
a dominant influence over the movements of prices and the ebb and 
of industrial activity, but also because the ordinary commercial 
are able, by giving or refusing credit to particular businesses, largely 
de the fortunes of particular industries, and to dictate the policy of 
which get into any sort of business difficulty. I am not asserting 
ae banks actually make anything like full use of their powers in these 
sts. In fact, they do not. But none the less the power is there, and 
> used ; and it is clear that any State that desires to control industrial 
‘y will find in the banking system a convenient and indispensable 
ment of the policy. 
‘ most modern business is conducted largely on a basis of bank 
; and, if this is not forthcoming in the amounts demanded, busi- 
nen have no alternative to contracting the scale of their operations. 
riction in the total volume of credit means either a diminution of pro- 
mn, or a fall in prices, or more often both ; and a restriction applied 
particular firm or industry means an immediate shrinkage of its 
id for labour. It is not suggested that the banks are simply free to 
facture prosperity or adversity at will; for the Central Banks, in 
ding or contracting the supply of currency and credit, are governed 
> available supply of gold and by their estimate of the currents of 
monetary demand, while the commercial banks, working within 
nditions imposed on them by the Central Banks, can control only 
location of credits between different claimants, and not the total 
ot available for allocation. The banks are by no means wholly free 
}; they are bound down to the gold standard, and even if this were 
away with they would have still to pay regard to the international 
tions of indebtedness and mutual exchange. No trading country 
effect contract out of the world monetary system. 
vertheless, the power of the banks is very great. An unduly restric- 
slicy on the part of a Central Bank can at any time cause widespread 
ployment, or an unduly inflationary policy can create the condi- 
for a crisis. And the commercial banks can stimulate one industry 
amp down another, or can use their power to enforce reorganisa- 
businesses and industries which, in times of difficulty, have come 
eavily in their debt. 


INDUSTRY AND FINANCE 


€ 1918, the world has passed through successive periods of gross 
n of currency and credit, of currency stabilisation accompanied 
1 by a painful economic crisis, and of monetary deflation due in 
a shortage and maldistribution of gold. Everything has conspired 
e the solution of the currency problem seem to be the key to the | 
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gates of world prosperity ; and it is not surprising that, now as after 
Napoleonic Wars a century ago, the air has been thick with the proclai 
tions of currency reformers offering simple panaceas for the ills of 
world. Most of these reformers have concentrated their attention—q 
rightly—on the absurdly paradoxical situation of modern industry, w} 
finds itself unable to make anything like full use of the productive po 
at its disposal because of a failure of demand. We have thus the ridicy] 
situation of a world in which dire poverty co-exists with an abundance 
productive resources, and even with a positive ‘‘ over-production ’ 
consumable goods. 

What can be more natural than to impute the blame for this to 
banking system, and to urge that a cure can be found in the more lib 
emission of purchasing power ? One school of reformers demands » 
industrialists shall be given more abundant supplies of credit, anc 
enabled both to produce more goods, and to distribute more mone’ 
wages, profits and other payments. Another urges that the need is no 
much for larger credits to the industrialists, as for more purchasing po 
in the hands of the general public, and therefore advocates the creat 
in one form or another, of “‘ consumers’ credits ” designed to iner 
demand. Yet another urges inflation, and a rise in the price level brot 
about through the banking system, as a means of lowering real wa 
increasing the margin of profits and so inducing higher producti 
while a fourth school wants to increase wages, but not profits, in orde 
concentrate the increased demand upon consumable goods instea¢ 
causing it to flow towards capital goods by way of increased saving 
business investment. 

There is obviously no space here to examine any of these theories, n 
of which are a blend of truth and falsehood. What is common to then 
is a sense that industrial organisation cannot be worked out in indepe 
ence of monetary policy, and that any attempt to control industry, o 
master unemployment, must begin with the effective control of 
banking system. The Russian Five Years’ Plan would have been utt 
unworkable if the Soviet Government had not been in complete con 
of the banking and financial organisation of the country. 

Public control of banks and banking policy forms, then, an esser 
and primary ingredient in modern Socialist economic policy. And wit 
goes control of the investment of capital. For clearly any central 
planning of economic development involves a collective decision at 
the amounts of new capital to be devoted to each enterprise include 
the general plan. We have here yet another point at which the Soci 
conception challenges the capitalist order. 

At present, new capital for industry, as well as for other purpos 
provided mainly in two ways: by individual saving and investmen 
by corporate accumulation of reserved profits. The sums saved in 
latter way remain at the disposal of the businesses which have acc 
lated them, and are used either to develop these businesses or for 
vestment elsewhere. As we have seen, in prosperous times establi 
British industries very largely finance themselves by this method of, 
porate accumulation. The sums so reserved from profits never form) 
of the income of individuals (though their value is added to that 0 
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| belonging to the individual shareholder). They pass directly into 
cumulation of new capital assets, without ever becoming private 
ei 
1s, in prosperous times, British industry makes relatively few 
} on the capital market in the narrower sense. This market handles 
sources which individuals save out of their current incomes for in- 
ent, as well as the balances available in the hands of corporate 
; after they have made provision for their own needs. In the past, 
large proportion of the total national saving, in the narrower sense, 
en invested abroad ; and the London capital market is still far more 
enced and efficient in raising capital for foreign ventures than for 
velopment of British industry. This did not greatly matter as long 
tish industry was able to finance itself for the most part out of re- 
profits ; but of late it has mattered, especially to those industries 
have suffered exceptionally from depression. For in these cases 
have fallen too low to provide adequate reserves ; and the raising 
y capital in the ordinary capital market has been difficult or even 
sible. That is why the Bank of England has had to undertake 
y the financing of such bodies as the Lancashire Cotton Corpora- 
nd why the Bank of England and the Joint Stock Banks have re- 
joined in creating a new body—the Bankers’ Industrial Develop- 
Company, specifically for the purpose of providing capital and 
in connexion with approved schemes of industrial reorganisation. 
m any national standpoint, the present methods of raising new 
seem to be highly illogical and inconvenient. Every year, large 
are distributed to individuals as income on an implied condition 
leir recipients will not spend them, but will invest them in order 
vide new capital for economic development. On the face of the 
, it would surely be more logical to distribute as income to the 
unity only what the community, taken as a whole, can afford to 
and to reserve, before incomes are distributed, a sufficient sum to 
e for all necessary accumulation of capital. This, it appears, is 
ally what the Russians are doing under their Five Years’ Plan ; 
is obviously only a further development of the tendency, strongly 
d already in capitalist industry, to keep back out of the profits of 
ar’s work enough to provide for the necessary expansion of capital. 
ther words, there are clear signs that the time-honoured method 
ividual saving out of income—the “‘ abstinence’’ dear to the 
nists of a century ago—is obsolescent as the chief means of pro- 
new capital for the expansion of industry. Corporate accumula- 
already taking its place to a large extent ; and it is but a step from 
te accumulation by big joint stock companies to collective accumu- 
rganised and controlled by the State. 
is came about, the State would clearly be in a position to deter- 
ot only the necessary amount of the national saving, but also its 
on among different claims—so much to this industry or service, 
much to that. And, even short of a general substitution of collec- 
private accumulation, much might be done—and something has 
one already—to bring the utilisation of private savings more 
the control of the State. This has been done by placing the 
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guarantee of the State behind certain investments, so as to attract into the 
money that could not otherwise have been secured on such favourat 
terms. Well-known instances are the issues of the London Undergrow 
Railways and, more recently, of the Central Electricity Board. And it f 
been strongly urged that the State ought to intervene far more activ 
in the distribution of new capital by creating a National Investme 
Board, empowered to borrow money from the public for the purpose 
reinvestment in enterprises deemed to be of national importance 
essential to the right development and restoration of industry. 

The idea behind this proposal is obviously at one with the concept 
of a unified national economic plan. For, the Socialist urges, there is 
reason to suppose that laissez-faire in the investment of capital will we 
out any better than laissez-faire in other spheres. The classical economi 
used to assume that, if each man were left free to invest his money wh 
he thought fit, his pursuit of the highest return would result automaticé 
in the best possible economic distribution of the available resourc 
The facts of the investment market, however, reflected in the subsequ 
quotations for new issues, seem to prove that the ordinary investor 1 
quite extraordinary bad judge even of his own prospects of profit. T 
is, doubtless, largely the result of the sharp divorce between owners; 
and control, which means that the ordinary investor has no knowle 
of the real working of the enterprises into which he puts his money, | 
judges of them solely on the strength of plausible “ offers for sal 
newspaper ‘“‘ tips,’? and day-to-day Stock Exchange prices. 

Nor is it even clear that, if the investor were in a position to pick out 
himself the most profitable securities, his selection would bring abot 
distribution of new capital in accordance with the public interest. 
would not pay the private investor to put money into reorganising, § 
the coal trade, or steel, or cotton, unless a sufficient number of ot 
investors were to do the same; whereas the State, by mobilising 
capital resources needed to make reorganisation effective, might be a 
to convert an unprofitable into a profitable venture. Already, a substan 
amount of new capital is invested—in housing, for example—under 
direct influence of the State. It seems likely that the proportion of inv 
ment so influenced will, and should, be greatly increased-in the & 
future ; and it is clear that the collective direction of the national inv 
ment forms an integral part of any Socialist system. 


THE CO-OPERATIVE MOVEMENT 


Socialist projects have to reckon, however, not only with the 1 
dominant system of capitalism, but also with other rivals to capital 
which have grown up within the existing order. By far the most pow 
of these rivals is the consumers’ Co-operative Movement, which 
already brought under its control a large share of the total retail trad 
consumable goods, and produces in its own factories a considerable ] 
portion of the goods which are sold in its shops. In 1929 the distrib 
Co-operative Societies in Great Britain had over six million members, 
the Co-operative Movement on a whole employed a quarter of a mi 
workers, and had a wages bill of £32,000,000, and a capital of a 
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000,000. Its retail trade alone amounted to £217,000,000, and its 
ssale trade to over £117,000,000, while the productions of the 
sale societies only were valued at £38,000,000. 
w, the consumers’ Co-operative Movement is, in its form, neither 
ist nor Socialist. It pays, indeed, a fixed rate of interest on its 
and loan capital ; but it distributes its surplus, not to shareholders, 
© members as a rebate on their purchases. It has thus retained 
st, but eliminated profits in the capitalist sense. It is, however, a 
tary movement, wholly independent of the State. 
ne co-operators look forward to a time when all trade and production 
e carried on co-operatively, and regard Co-operation as a complete 
ative to both capitalism and Socialism. But this is certainly not 
ew of the majority ; nor is it at all likely to come about. Co-operation 
nirably suited to the distribution and production of many kinds of 
mers’ goods, especially those which enter into the regular weekly 
st of the ordinary housewife ; but it is most unlikely to become the 
; of organising the great staple industries, such as coal, steel and 
eering, or the supply of the great public services, such as transport, 
vater, electricity and housing. 
practice, Socialists and Co-operators, allied in their political and 
mic aims, usually get along well enough together. No important 
1 of Socialists wants the State, or any other public authority, to 
yver the Co-operative Movement, or the main groups of services 
which it deals. On the contrary, Socialists desire to extend the 
and power of consumers’ Co-operation, and to strengthen it by 
surance of State help. Even in Russia, where the Soviet Govern- 
did at one time attempt to nationalise the Co-operative Movement, 
dependence was speedily restored, and it now acts in close con- 
on with the State, and is playing its full part in the formulation and 
tion of the Five Years’ Plan. There may be marginal disputes 
the respective spheres of State and municipal, and of Co-operative, 
rise ; but there is, in practice, no general hostility between the two 
ns. 
fact, no Socialist wants to nationalise or municipalise everything. 
nodern Socialist alternative to capitalism is not a rigid or uniform 
n of economic organisation, but a diverse method of organising 
ent industries and services within a common plan. It may include 
irect nationalisation and national management of certain services 
as social insurance ; the direct municipal ownership and manage- 
of others, such as water, or gas, or purely local transport; the 
ement of yet others, including such key industries and services as 
g, long-distance transport, and coal-mining, through public service 
ations on the model of the Central Electricity Board and the pro- 
new Traffic Authority for Greater London ; and the Co-operative 
ship and management of others such as the distribution and pro- 
n of staple consumable commodities. It may, moreover, be content 
€.some industries and services, especially those which can be 
on economically on a small scale, in private hands, but subject 
ing degrees and forms of public control over such matters as 
wages and the. provision of new capital for development. The 
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more Socialists are faced with the necessity of formuiating practic 
policies for early adoption, the less rigid their proposals become. Socig 
ism, in its earlier propagandist stages, was under the necessity of puttir 
forward simple and comprehensive ideas that could be easily and wide 
understood. The practical application of these ideas inevitably destro 
that primitive simplicity; for in practice each industry and servi 
presents special problems of its own, and calls for somewhat differe 
methods of organisation. The essence of Socialism lies, not in any pa 
ticular method of administering industry, but in the insistence on 1 
need for bringing all industry under the ultimate control of the cor 
munity, and for planning: comprehensively in the public interest qJ 
entire development of the economic system. 

In this Article, I have drawn my examples largely from two countri 
Great Britain and Russia, and have conducted the general argume 
largely in terms of British conditions. I have done this because I kn 
the British conditions best, and because Russia is the one country 
which a comprehensive attempt is being made to work out a Social 
system in practice. I think, however, that what I have said of the develo 
ment of Socialism, and of the conflict of industrial theories, in Gr 
Britain applies largely in the same way to other developed Europe 
countries as well. It would have been easy, for example, to take paral 
examples in most cases from the post-War developments of Germ 
industry, and from the evolution of German economic thought. Waltt 
Rathenau in Germany has made the most significant contribution tot 
theory of organised, State-controlled Capitalism, passing by gradatic 
to the idea of public service on the basis of a systematised economic ord 
Germany, even more than Great Britain, has been fertile in experimel 
in “‘ semi-public”’ enterprise, on the lines I have illustrated by 1 
example of the British Central Electricity Board. In France, less I 
been done in practice, because the Labour Movement there is I 
strong and the industrial system as a whole at a less advanced stage ; t 
the French Trade Unions formulated, on the morrow of the War. 
plan of “ industrialised nationalisation”? which has much in comm 
with the recent tendencies in thought and practice in Great Britain. 


EUROPE AND AMERICA 


In the United States of America, on the other hand, the tendenc 
that I have described, while they exist and are becoming more active, 
the example of the United States Federal Farm Board clearly shows, 
not yet appear so plainly on the surface, because there Socialism is s 
only the creed of a tiny minority, and the practical need has not » 
arisen, or has not yet been recognised, for any wide extension of | 
powers of the State over industry. Co-operation, too, is there still in 
infancy, and Trade Unionism weak, save in a few closely organi: 
industries. America, as we have seen earlier in this Article, is still think: 
in terms of a quasi-democratic capitalism, able to satisfy working-cl 
aspirations by the offer of a rising standard of life and an easier movem 
from class to class than is possible in older countries. Nor is this Ameri 
ideal likely to be seriously challenged on American soil as long as 
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inues successfully to offer these advantages. If at any time it fails to 
them, a very different situation is bound to arise ; for the American 
ple, used to rapidly rising wealth, is likely to be more intolerant than 
other of any serious check to its material progress. Whether it will, 
r such conditions, “‘ go Socialist,’ more or less on the familiar 
pean lines, or create for itself a new American gospel of its own, 
knows ? Certainly, I do not propose to venture into prophecy on 
a matter, for the conditions are not even now ripe; I can only 
ster the doubt whether American capitalism is as stable as it has 
erto seemed, and suggest that the American public would be wise to 
y the development of European economic thought and action no 
intently than European opinion is intent on watching the great 
ted States experiment in standardised mass production on a basis of 
ate ownership and control. Europe has something to learn from 
erica ; but has America nothing still to learn from Europe, and par- 
larly from the latest trends of European economic organisation and 
2y ? In Europe, at any rate, the current is well set in the direction of 
‘ctive economic control and of experiments in semi-Socialist organi- 
m. At present, the rate of advance is not rapid ; for even capitalism 
ifficulties is very powerful in defence, and Socialism, without any 
r majority of opinion behind it, can but attack a few outposts of the 
fing order. The economic future of Europe, I think, depends very 
sly on the success or failure of the Russian experiment ; and on that 
rvers in other countries can but wait with bated breath. For, whether 
mmunism be right or wrong, the Russian attempt to establish a 
plete Socialist system is certainly the outstanding economic experi- 
t of our time. 


BIBLIOGRAPHICAL NOTE 


) Descriptions of the Present Economic System : 

-LEHFELDT : Descriptive Economics (London and New York. 1927) 
.H. COLE: The Economic System (London and New York. 1928) 
JONES : The Economics of Private Enterprise (London and New York. 
1926) 

DAVENPORT : The Economics of Enterprise (New York. 1925) 
HOBSON: The Evolution of Modern Capitalism (London and New 
York. Various dates) 

The Industrial System (London. 1909 and enlarged edns.) 


) Books on Socialism : 

., LAIDLER : History of Socialist Thought (New York. 1927 ; London. 
28) 

EERNARD SHAW: The Intelligent Woman’s Guide to Socialism and 
Capitalism (London. 1928) 

.» HUMPHREY : The Modern Case for Socialism (London. 1928) 

C. ADDISON : Practical Socialism (London. 1926) 


699 


J. R. MACDONALD : Socialism, Critical and Constructive (London and Ne 
York. 1921) 


(c) Books on Trade Unionism, Co-operation, etc. : 

C. M. LLoyD : Trade Unionism ; revised edn. (London. 1928) 

G. D. H. COLE : Organised Labour (London. 1924) 

S. PERLMAN : A Theory of the Labour Movement (New York. 1928) 

SIDNEY and BEATRICE WEBB : The History of Trade Unionism : revised edi 
(London and New York. 1920) 
The American Co-operative Movement (London and New Yor 
1921) 

L. S. WOOLF : Co-operation and the Future of Industry (London. 1918) 


(d) Russia and Communism : 
H. J. LASKI : Communism (London and New York. 1927) 
M. H. DOBB : Russian Economic Development (London. 1928 ; revised 193 


(e) Industrial Policy and Theories : 
G. D. H. COLE: The Next Ten Years in British Social and Economic Poli 
(London and New York. 1929) 
Self-Government in Industry (London. 1917) 
MAURICE CLARK : Social Control of Business (Chicago. 1926) 
ORDWAY TEAD : Instincts in Industry (London and New York. 1919) 
THORSTEIN VEBLEN : The Theory of Business Enterprise (New York. 1904 
R. H. TAWNEY : The Acquisitive Society (London. 1921) 
HARTLEY WITHERS : The Case for Capitalism (London. 1920) 
s. and B. WEBB : The Decay of Capitalist Civilisation (London. 1923) 
A Constitution for the Socialist Commonwealth (London. 1920) 


: 


7OO 


THEORIES AND FORMS 
OF POLITICAL ORGANISATION 


By 
G. D. H. COLE 


SYNOPSIS 


: subject-matter of Politics — Political Science and Political Philo- 
1y — The forms of social organisation and the ultimate basis of 
lan societies — The close connection between the two groups 
roblems — All political theories are theories about the nature of 
i— This is the basis of Plato’s Republic— The doctrine of 
tion as the basis of political rights and duties — The Greek 
-State — Aristotle as its interpreter and as the founder of 
tical science — Greek democracy — The political ideas of the 
aans — The legacy of Roman Law — Political theories in the 
idle Ages — Church and State — The idea of universality — 
dation and privilege — Towns and Guilds — Politics as a branch 
njorals — The Reformation — The politics of Machiavelli — Their 
lar tone — The political ideas of Luther and Calvin — Calvin- 
as a school of self-government — The Reformation in England 
ooker’s Ecclesiastical Polity —'The Divine Right of Kings — 
ideas of the Puritans — Politics under the Restoration — 
bes and the Sovereign State — John Locke and the English 
lution — Locke as the founder of modern political thought — 
ish aristocratic ideas in the eighteenth century — Montesquieu 
the separation of powers — Rousseau’s Social Contract — The 
eral Will — The ideas of the founders of the United States — 
French Revolution — Burke as the philosopher of Conserva- 
— Why France had a Revolution and England only a Reform 
entham and the English Utilitarians— Their influence on 
sh politics in the nineteenth century — The growth of Jaissez- 
— Constructive Benthamism — John Stuart. Mill — Conti- 
al political theory in the nineteenth century — Hegelianism 
he metaphysical view of the State — Marxism and the Material- 
onception of History— The Marxian criticism of parlia- 
ary democracy — Europe after 1848 — The political influence 
arwinism — The growth of Anthropology and Psychology — 
attack on rationalist conceptions of politics — The ° revolt 


701 


against parliamentary institutions — Importance of volunta 
association — Maitland and Gierke — Political Pluralism — bas 
on the rise of combines and Trade Unions — Syndicalism an J. 
dustrial! Unionism —Guild Socialism — Parallel religious movemer 
— Georges Sorel and the General Strike — Effects of the War 
politics and political theory — Revolution in Germany — and 

Russia — Political ideas of the Russian Revolution — Communis 
contrasted with Social Democracy — The Communist idea of t 
State — The dictatorship of the proletariat — Role of the Cor 
munist Party — The Soviet system — Economic organisation of t 
U.S.S.R. — Communism and Fascism compared — The rise 

Fascism in Italy — Breakdown of Italian parliamentarism — and 
Socialism in Italy — Mussolini and D’Annunzio — Fascism 4a 
the “ National Idea ’? — Its relation to Hegel — Fascism and t 
‘“‘ Corporative State”? — Nationalism in the nineteenth and twe 
tieth centuries — L’ Action Francaise — Hitler in Germany — P; 
liamentarism in the balance — The position in Great Britain 
The changing functions of the modern State— The fundamen 
nature of modern party cleavages — Socialism versus Capitalit 
as the main issue — The position in the United States of Amer 
— The demand for national economic planning — Does Sociali: 
involve dictatorship ? | 


702 


THEORIES AND FORMS 
OF POLITICAL ORGANISATION 


r since the theory of Politics has existed, men have been trying by 
os of it to answer two different questions : How can Society, or this 
iat Society, best be organised and administered ? and How does it 
e about that Societies exist, or can exist, at all ? The first question is 
tical ; and those who are impelled to ask it are seeking answers to 
lems of their own day and generation—problems that must be 
ved somehow, for good or ill, and will not wait upon man’s ability to 
good answers, or on the progress of human knowledge. For, in one 
or another, Societies do exist, and have to be administered. The 
ad question is, in form, theoretical and philosophic. It sets on foot an 
ry into the nature of man as a being capable of living in Society, and 
the fundamental principles of political obligation. There is no such 
acy to answer it, somehow, as exists in the other case ; but throughout 
ges men go on asking it, and will not be content without some form of 
er. Shall we say that in the first case the necessity is practical and 
nal, whereas in the second the demand for an answer arises out of an 
‘necessity of the human mind ? 
some measure this is true ; but it is, in fact, always impossible to 
the two questions apart. Men’s theoretical curiosity about the 
of political association mingles in every age with their practical 
e to set Society in order ; and they are for ever seeking, in the true 
re of man and Society, justifications for the particular forms of 
and political organisation which they desire to impose upon their 
-men, or to persuade them voluntarily to accept. Every age seeks 
pport contemporary “ causes ”’ with theories for which universal 
ty is claimed ; and every age makes its supposedly universal theories 
one eye on the movement of contemporary events. Political Philo- 
may be centred round the second question, and Political Science 
e Art of Politics round the first. But the two constantly interpene- 
and combine, despite repeated efforts to keep them apart. Political 
sophy and Political Science have not separate histories, but one 
common to them both, with shiftings of emphasis now this way 
ow that ; and the Art of Politics draws argument and illustration 
both alike. i 
€ attempt to separate Political Philosophy and Political Science 
eed, comparatively modern. Foreshadowed by Rousseau in the 
enth century, when he set out to distinguish the object of his own 
al writings from that of Montesquieu’s, it was proved impossible in 
reat welter of theoretical and practical question-and-answer that we 
e French Revolution. Revived again in the nineteenth century 
the powerful stimulus of scientific advance, it has achieved no 
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a ~. 9 +% + 
better success in the world of to-day. Marxism and its derivative Com 
munism are inextricable minglings of theoretical and practical reasoning 
and Gentile, the philosopher of Italian Fascism, writes of the “ Nation; 
Idea ” in terms which base the practical structure of the Fascist Stat 
directly on ultimate philosophic realities. 

Nor is this at all surprising. The sort of mechanism men will want t 
create within Society will depend on what they want Society to be ; an 
their view of what Society should be will depend on their view of man’ 
nature as a social being. There can be no universal “‘ Science of Politics: 
unless there can be a universally accepted doctrine concerning man’ 
social nature. : 

That, of course, makes it terribly hard to mark off, even provisionallh 
the field of political theory from the fields of other social studies. A 
political theories, and all practical judgments about politics, are bound t 
rest on assumptions, or dogmas, or doctrines about the nature of met 
their instincts, desires, teachability, strength of will, patience, suggest 
bility, imitativeness, and a host of other characteristics innate or acquiret 
This psychological basis of politics may be more or less conscious or u1 
conscious, explicit or implied, in the work of different writers and state; 
men. But it can never be absent ; for it is a sheer impossibility to form 
late a single political theory or project without making assumptions abot 
the nature of man. | 


THE GREEK CITY-STATE 


This necessity received full recognition at the dawn of consciol 
political theory among the Greeks of the classical period. Plato’s ps 
chology is his politics, and his political theory is his psychology, | 
readers of The Republic are well aware. There are, for Plato, three parts: 
the human soul : that which knows (the philosophic) ; that which is full 
zeal and bravery (the spirited) ; and that which merely seeks bodily sati 
faction (the appetitive)—and there are three corresponding parts in t] 
structure of human Society, if it is rightly founded. Plato’s philosophe 
king stands for the necessary domination of knowledge over both spi 
and desire in the body politic. Or, in a Republic, his guardians must ru 
as embodiments of the same principle, with a brave and zealous soldie 
under them, and a merely appetitive populace kept well in subjection 
do the productive work of the community. Plato’s conception is esse 
tially aristocratic. He sweeps democratic arguments and talk abo 
equality of rights aside by claiming that in Society, as in a man’s OV 
soul, the best part should rule in the interests of the whole. And 
sustains this dogma with his doctrine of ‘‘ function.” Each man, accor 
ing to the varying composition of his soul out of the three parts whi 
together make it up, has his proper function in the social system. T 
philosopher’s function is to rule, because he knows what is best. T 
others can have no claim to rule, because they do not know. 

Thus, at the very beginning of systematic political theory, all the gr 
questions that have perplexed later ages are raised at once. Is politi 
authority a matter of inalienable human right, belonging to a man sim 
because he is a man, or is it a matter of knowledge ? Should the expert 
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er orders, or oive.. thea He selicicn: a. “field for specialists, or for 
nary men and women? Does democracy involve a mere babble of 
herent voices, or is the voice of the people, in some sense, the voice of 
i? And underlying all these questions is another, more fundamental 
: What is man ? What is his nature ? We must know that, or at least 
to know, before we can begin to say how he ought to rule and be 
d. 
lato, of course, was theorising, and preaching practical doctrine, 
aarily for the Greek City-State. The Greek cities and islands were, 
ed, the first great nurseries of political theory and of conscious ex- 
ment by the people in methods of government. Above all is this true 
thens, which was, at the height of its power in the fifth century B.c., 
lly organised democratic republic of citizens, though slaves and the 
> foreign population which dwelt there had no part in the government. 
0, however, was writing amid the decay of the Athenian Empire after 
defeat of Athens by Sparta in the Peloponnesian War, and when the 
ies of Athenian democracy had been for the time extinguished. His 
essor, Aristotle, often acclaimed as the Father of the Science of 
tics as of many other sciences, strikes a different note. Plato was con- 
ed to build up in thought an ideal republic, to fit the real needs of the 
an spirit. Aristotle was content rather to take the best of the available 
is and methods of government, recognising that all were imperfect, 
seeking to distinguish between better and worse on the basis of an 
orate study of the comparative institutions of different States. 
totle, too, writes of, and for, the City-State, which he regards as the 
est form of civilisation, and as marking off Greeks from the ‘‘ bar- 
ins °? who make up the rest of the world. His best State is, like 
)’s, aristocratic in a sense, in that he will not allow that slaves, or those 
do manual work, have any claim to citizenship. But among the 
en body he advocates a fairly wide distribution of political power, 
ing a mixed constitution embodying both democratic and aristocratic 
ents. . 
‘istotle, however, counts as a political theorist not only for his des- 
ion of the best type of City-State, but also because of his insistence 
‘man is by nature a social animal,”’ so that living in Society comes to 
by way of nature, and not by any merely artificial contract or coer- 
. and so that Society itself does not really need explaining at all. 
a fact, arising out of man’s nature, and developing from the mere 
ly stage up to the fully grown City-State as men advance in know- 
> and culture. 
ato and Aristotle between them set the fashion, and laid down the 
e, of political theory for many generations. Aristotle’s influence, 
e all, remained alive and pervasive all through the Roman period, the 
led “‘ Dark Ages ” and the Middle Ages, and so passed on into the 
ern world. Plato, largely forgotten between the decline of Rome and 
Xenaissance, came back to widespread influence at the Renaissance, 
$ still to-day the most widely read of all the great political thinkers. 
1e City-State of the Greeks exhibited, indeed, wherever it existed, an 
ishing fertility of political experiment and diverse governmental 
ture. Athens herself, like many of the other cities, was governed in 
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turn by legitimate kings, by “‘ tyrants ”—that is, by personal rulers wh 
seized power without legitimate title—by its aristocracy, and by th 
entire body of its citizens, and then again by aristocracies and deme 
cracies in turn, with a bewildering variety of forms and methods ¢ 
administration. But with all these forms of government there was som 
thing in common—the fact that, even in Athens, by far the most popt 
lous of Greek cities, the entire body of citizens was small enough to tak 
a direct part in the government, or at least to be consulted as a sing 
assembly, or to exert as a single and direct group of individuals a pressu 
of public opinion. Democracy, in its characteristic Athenian form, mea 
direct government by the people, issuing in primary assembly dire 
orders to their elected magistrates. A great magistrate, like Pericle 
might guide them by personal ascendancy and leadership 5 but he had» 
lead, not a body of representatives, but the whole people. Moreover, me 
of the offices were elective, or depended on a mixed system of lot ar 
election ; and these offices were very numerous in relation to the size. 
the population, and were mostly part-time occupations, so that a ve 
high proportion of the whole body of citizens at some time held sor 
definite office. The Greek City-States, save to a small extent in the 
federal relationships one with another, did not use, and hardly knew, t 
device of representative government which we in the modern world ha 
come to regard as inseparable from democratic institutions. In classi 
Greece, active and not merely passive citizenship was regarded as t 
normal duty and privilege of every citizen ; and political consciousne 
was widely diffused through the entire community, which ranked po 
tical activity among its most constant and liveliest interests. 

This did not make for tranquil government. Indeed, the Greek Cit 
States easily outdid the modern Republics of South America in t 
number of their revolutions. Nor did it always make for wisdom : 1 
democracy of Athens, in the days of its decline, was apt to be as excitab 
unstable and shortsighted as the aristocracy was apt to be self-seeking a 
tyrannical. But it is safe to say that the Greeks, more than any otl 
people in the history of the world, did really govern themselves and tz 
the business of self-government seriously. 


ANCIENT ROME 


Rome, too, began as a City-State, to become the Imperial City o 
world empire. The Romans, like the Greeks, passed from monarchy 
aristocracy, and from aristocracy to a mixed constitution partaking 
democracy. But the Roman democracy could not govern the rapi 
spreading Roman Empire, which could only be held together by a str 
and highly concentrated central power. After the brief episode of 
Triumvirates, Cesar’s successor, Augustus, made himself Emperor, 
thereafter, as long as the Empire held together, Rome was governed b 
single ruler. 

Great above all as practitioners of the art of ruling, the Romans 
queathed to the world their political theories in a strictly practical fo. 
What theories they had were deeply influenced by the later Greek p 
sophy of Stoicism, which left its mark on the development of Roman 
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cially in its international aspects. They have left to us no great books 
olitics like those of Plato and Aristotle ; but they have left the im- 
hably influential monument of Roman law. The legal system which 
impressed upon Europe, which permeated the Canon Law and the 
| Law of the Middle Ages, which is still the foundation of much in the 
systems of the modern world, is the sole distinctive contribution of 
ical Rome to the theory of politics. It is, however, a many-sided 
ribution enough. The theory of State sovereignty, which still domi- 
; the modern world, comes from it. So does the conception of abso- 
monarchy, yet of monarchy working not by caprice, but according to 
And, on the other hand, to it we owe, through the Jus Gentium, the 
_of the conception of an International Law extending to all men and 
les by virtue of a common rule of human reason underlying all 
nal codes, and also the idea of a universal Empire which was ever 
nt in the mind of Medieval Christendom, and lay behind the claims 
of the Holy Roman Empire and of the Papacy. Roman law, more- 
gave to the world the conception of corporate personality as the 
ion of the State, making all corporations and associations derive their 
mised being from the fiat of political authority, and thus coming into 
ict in the modern world with Germanic conceptions of voluntary 
jations as no less natural and spontaneous and subsisting by their 
right than the general political associations which we call ‘* States.”’ 


THE MIDDLE AGES 


sdizeval political theory built largely on Roman foundations, with 
thing of Aristotle to eke out the theoretical jejuneness of Roman 
yht. It took from Rome the idea of universality, and from Aristotle 
dea of Society as natural to man and as necessary to man for the 
nent of his vital purposes. But the Holy Roman Empire, with its 
nse complexity of feudal and corporate rights and duties, was never, 
ct, at all like the Empire of Augustus. It divided power among 
se claimants as much as the Romans had united it under a single 
_It dreamed of universality ; but even the universal Church had 
actice to recognise narrow limits to its power of interfering with 
maller powers which held temporal sway over Christendom. The 
ile Ages have left, from the early Canonists and Civilians to St. 
nas Aquinas, much brilliant political thinking behind them ; but 
made no realistic political theory that fitted the complicated political 
social adjustments of the medixval world. There are medizval 
ies, as in Aquinas, about the common basis of all human Societies ; 
are theories of the “‘two powers” of Church and State, and 
ies of the universal dominion of the successors of St. Peter. And 
are theories, derived partly from Aristotle, about property and its 
; and duties. But of feudalism as it was, or of the corporate per- 
ity of medieval towns and guilds, the Middle Ages madeno theory at 
hat was left for moderns like Gierke and Maitland and Figgis to do as 
‘ians, after the conditions which they described had long passed away. 
art from the Roman influence, the dominant quality of medizval 
cal thinking lies in its treatment of politics as a branch of morals. 
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The medieval thinker, basing his thought upon the claims of the un 
versal Church to regulate right conduct, treated every problem in politi 
and economics as a problem of theological morality. This is seen, in tl 
economic field, in the elaborate codes prohibiting “‘ usury ” and definit 
the conditions under which profits could justly be made by a Christiar 
and, in politics, it appears in the attempt to derive all authority in ft 
State, and all principles of obedience in the subject, from the will of Ge 
as manifested in Scripture and in the inspired utterances of the Cathol 
Church. The conscious political thought of the Middle Ages dress 
itself in the garments of revealed religion, and throws around doctrin 
derived from Aristotle and from Roman Law the sanctions of the Chure 


RENAISSANCE AND REFORMATION 


The Reformation was no less theological in its politics than the Mide 
Ages. It was, indeed, in practice a good deal more so ; for theologi 
controversy, touching the very foundations of the Catholic syste 
speedily reacted on politics, and texts out of Scripture were never flu 
to and fro in desperate combat more fiercely than between the politi 
disputants of the sixteenth and seventeenth centuries. It is true that 
the eve of the Reformation a purely secular note is struck once, witt 
startling clearness that horrified a world used to thinking in theologi 
terms. Niccolo Machiavelli was regarded in his own day, and long aft 
wards, as an immoral cynic, preaching a doctrine to appeal to tyra 
claiming immunity from all ethical considerations. But Machiavelli w 
in truth, rather secularist than cynic. He was seeking for political thous 
and action a realistic basis in the facts of human behaviour rather than 
the Scriptures or any a priori set of moral principles. If the result v 
cynicism, that was because the author of The Prince, strong enough 
break through the universal integument of contemporary thought, v 
not clear enough in his own mind to formulate a new body of posit 
principles. He saw Italy torn asunder by the constant struggles of pe 
tyrants and republics, by the ambitions and intrigues of the Papacy, 4 
by the repeated interventions of strong military powers which, in | 
internal divisions, she was impotent to resist. He wanted a strong It 
—lItaly a nation—and saw the one hope of this in the creation of a pur 
secular and authoritative State, powerful enough both to repel the f 
eigner and to deal effectively with the disruptive tactics of ambiti 
Popes seeking temporal power. Making this his aim, he subordinate 
it all considerations of morality and fair dealing between men, and p 
duced a monstrosity of political thought which was none the less semi 
of great ideas for being in part notably immoral in its immediate teachi 

Machiavelli’s Prince, striking the note of nationalism and making | 
limited claims for the secular power, became the secret manual of am 
tious monarchs who were engaged in building up strong national Sti 
on the ruins of the Universal Empire and the Universal Church. But in 
realm of political theory it is long before his secularism finds an import 
echo. The true successor of Machiavelli is the Englishman, Tho 
Hobbes, a century and a half later ; and between these two lie the 
formation and the great wave of religion that followed hard upon it 
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he Reformers, Lutheran and Calvinist alike, set out primarily to 
bat the Papacy in the religious field. But the contention was bound 
> at once political as well as theological. Martin Luther and his fol- 
rs could not hope to fight the papal claims with success unless they 
d array on their side secular support, to protect them against sup- 
sion and persecution and to balance the temporal power of the Papacy 
the Catholic monarchs. Thus Luther was led irresistibly to ally him- 
with the rising national States, and to defend to the uttermost the 
1s of sympathetic secular rulers to absolute monarchy. His fierce 
inciations of the German Peasants’ Revolt follow logically upon this 
uce between the new-made Lutheran Church and the temporal 
is of the German Princes. Making religion, indeed, a matter of in- 
lual conscience and direct interpretation of the Scriptures without 
nediation of a universal and inspired Church, the Lutherans became, 
litics, the defenders of absolute monarchy to an extent that speedily 
iced the religious freedom from which they had set out. Cujus regio, 
religio lurked dangerously in the background of the Lutheran 
‘ine. 

lvinism, and to a less extent Zwinglism, in their original homes in 
zerland and speedily elsewhere, took another road combining, 
ever they were strong enough, Church and State into a single unity 
nated by a rigid and exacting moral code based on a new Puritan 
pretation of scriptural precept. Calvin’s revolution was, above all, 
olution in morals, which sought to make of Church and State alike 
uments of moral control over the lives of men. In this, Calvinism 
>d on, extended, and made far more rigorous, the medizeval tradi- 
Calvin was the Pope of Geneva in a far more exacting sense than 
/had ever been a Pope of Rome. His Institutes are as thoroughly 
geval in tone and temper as they are unlike the Middle Ages in the 
uments which they devise to sanction their moral precepts. The 
e of these instruments, secondary for Calvin, nevertheless gives 
mism its pre-eminent importance in the development of political 
sht. For Calvin, having broken from the universal Catholic Church, 
compelled both to set up a new instrument of Church government 
place, and to furnish forth a State armed to defend his Church. 

: could do this only by building Church and State alike on the col- 
re will and activity of the body of the faithful. Calvin’s Geneva was 
om being a democracy : it was based essentially on the domination 
aristocracy of the Saints. But there were in it the seeds of democracy, 
ise it appealed not to the traditional authority of a Church ruling by 
and prescript, but to the continuous sustaining force of its own 
bership. 

le democratic qualities inherent in this Calvinist conception made 
selves far more plainly impressive wherever the Calvinists were not, 
Geneva, in power, but in a minority. For where Calvinism had, 
in face of persecution, to organise itself as a Church without being 
to remake the State in its own image, it became of necessity a force 
ng for self-government. Undoubtedly, it diffused over Europe a 
tful impulse towards self-governing institutions, and was the most 
ential ally of the changing economic conditions of the time in setting 
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the face of Europe towards the development of democratic attitudes ang 
forms of social organisation. : 

It is not possible in this Article to pursue further the conjoint course 9 
religious struggles and political speculation and action in the Europe 9 
the sixteenth and seventeenth centuries, to discuss the political theorie; 
of the Counter-Reformation, the doctrines and policies of French thinkers 
such as Bodin and the author of the Vindicie contra Tyrannos, or thi 
Dutch and German contributions of Althusius, Grotius, Spinoza, an 
many more great names to the theories of politics and of internationa 
law. I must be content only to say a little about the course of politica 
theory in England during this season of world-wide conflict of both aim 
and ideas. . 

The English Reformation was as nearly secular in its basis as it is pos 
sible for a nominally religious movement to be. The cleavage betwee: 
Henry VIII and the Papacy raised no fundamental question either o 
theology or of moral conduct ; and the Church of England set out on it 
independent career without any break either with Catholic theology o 
with the Catholic moral code. There was an institutional break ; that wa 
almost all. But such a break involved the abandonment of the ideas of um 
versality ; and the declaration of independence of the English Chure 
formally ratified and practically consolidated the complete and separat 
sovereignty of the English State. If at Geneva the State had becom 
almost a branch of the Church, in England the Church became almos 
a branch of the State. | 

Thereafter a difficult situation arose. Calvinists, standing for a mor 
revolution to be enforced by a union of Church and State, with th 
Church as the dominant partner, were not likely to be satisfied with whi 
had been done. But Calvinism was strong and growing ; and it seeme 
essential to found the new English Church on a basis broad enough 1 
include all the King’s loyal subjects ; for Church and State were thougl 
of as co-extensive. Hence the movement, best illustrated in Richat 
Hooker’s Ecclesiastical Polity, for a Church broad enough and toleral 
enough to command the acquiescence of all good Englishmen, eve 
if the extremer Catholics and the extremer Calvinists alike repudiate 
its tolerance. Hooker’s masterpiece is directed above all against tl 
Calvinists within the gates. They are wrong, he urges, in seeking | 
derive from Scripture binding rules of conduct and practice to regula 
every occasion, secular and religious alike. It takes many sorts to make 
world ; and there is a wide sphere of conduct within which God has la 
down no universal precepts, but left men free to decide on their cour 
according to the expediency of time and place, always under the rule ¢ 
the law of nature and reason. 

Hooker’s tolerance, however, came before its time ; and for a centul 
circumstances were too strong for his solution to prevail. England | 
the seventeenth century plunged, like the rest of Europe, into warfare 
which considerations of religion and politics were mingled inextrica : 
together, with the rising commercial classes ranged under the banner | 
Puritanism to destroy absolute monarchy in the name of a freedo 
of conscience which was also a freedom to break down the barriers 
medizvalism and create a State responsive to the needs of the 
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merce, the new industry, and the new forms of capitalist farming 
d on enclosure of the land. 

less the Stuart monarchs, under the spell of their fatal belief in the 
ine Right of Kings, had made egregious blunders, English Puritanism 
ld hardly have triumphed even for a time ; for the mass of people 
ld have been well content with a compromise. But Charles I threw 
y his crown and his head ; and England experienced, for a moment, 
rule of the Saints. But the Genevese model, despite its appeal to 
on and other leading Puritans, would not serve for England, being 
ed essentially a form of city rather than of national government. 
mwell dismissed the “‘ Rump,” and ruled for a while personally in 
name of the Saints. But such a personal autocracy could have no per- 
ence ; for most of England was not Puritan, and it exceeded the 
igth of Cromwell and his Saints to convert it. The Restoration was 
itable from the moment when the alliance of Presbyterians and 
-pendents fell asunder. 

ut, though Charles II came back to reign, much had been changed, 
the kingly power had been greatly diminished for good and all. 
Puritans had failed ; but they left behind a trail of broken institu- 
; and beliefs. Though James II’s Catholicism was the occasion of his 
ig his crown, he and his descendants could have held it only if they 
been content to let England develop from absolute monarchy to 
ocracy. After the death of Cromwell and the decay of belief in the 
ne Right of Kings, the one power that was strong enough to rule the 
try was the landed aristocracy. The rising commercial classes were 
yet nearly strong enough to govern on secular grounds. The only 
ible secular government was that of the great Whig houses which 
1 England from 1688 onwards. 


HOBBES AND HIS INFLUENCE 


itish political theory, founded by Hooker, took shape in the midst 
e great conflicts of the seventeenth century. Apologists of the Divine 
tt of Kings, from James I himself to Sir Robert Filmer, did battle 
Puritan apologists such as Milton and Algernon Sidney, reinforced 
mes Harrington with his Oceana on the one hand and by the author 
kon Basilike on the other. But far more significant than anything 
en from the standpoint of either the Divine Right of Kings or the 
of the Saints is the contribution of Thomas Hobbes of Malmesbury. 
er in the century Francis Bacon had set in his Essays the Machia- 
fashion of a secular approach to the problems of State ; and later, 
height of the civil conflict, Hobbes elaborated, on the side of mon- 
but in sharp hostility to the doctrine of divine right, his famous 
of sovereignty based upon an all-embracing Social Contract. 
Hobbes’s mind the first need of Society was order and, therefore, 
er armed with absolute authority for the enforcement of order. 
eas Hooker, like Aristotle, had regarded Society as natural to man, 
erefore as needing, in the last resort, no explanation, Hobbes re- 
nted it as an artificial condition, and the natural condition of men 
ar of all against all, from which Society, by enforcing order and 
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justice, offered them the only way of escape. The institution of Society 
was thus represented as a purely rational act, done by men for self 
preservation and requiring the continuous sanction of absolute authorit 
to hold its artificial unity together. Justice, according to Hobbes, was n 
less artificial than Society itself, and existed only in Society, as the lay 
imposed by the sovereign. And the sovereign derived his title to obedi 
ence solely from his effective power to enforce the law ; for if he coulk 
not enforce it the social contract was dissolved, and no further more 
obligation could subsist. 

On an utterly false psychological foundation Hobbes thus erected 
theory of Society ruthlessly logical, if once his initial assumptions wer 
granted. And this theory of his, despite its false psychology, has exercisec 
and still exercises, an enormous influence. Straight out of Hobbes cam 
the legal theories of Austin and his followers, with their insistence on th 
absolute, unlimited and indivisible sovereignty of the State. And out ¢ 
Hobbes, too, though he was by no means its originator, comes th 
practical application to political theory and constitution-making of tk 
doctrine of the Social Contract. | 

The fall of the Divine Right of Kings had left absolutism without 
theoretical basis. Hobbes gave it a new secular foundation; but tl 
absolutism which he preached did not belong, of necessity, to a sing 
ruler, but to the government of Society, whatever form it might tak 
Hobbes preferred monarchy, as likely to be more efficient in the presé 
vation of order; but he recognised that his doctrine could be applic 
equally well to justify the absolutism of an aristocratic or a democrat 
as of a monarchical government. The essence of his doctrine is that to t] 
government, whatever its form, belongs absolute power over all the sul 
jects. 

In his own day, Hobbes found his doctrines rejected by all partie 
The Cavaliers would have none of him, though he claimed to be on the 
side ; for they wanted the King to rule by divine right. ‘The opponents 
monarchy would not accept him ; for they mostly wanted to limit tf 
King’s power. The Saints rejected him ; for they wanted to base their m 
on theological and not on secular grounds. Only in the next generatio 
when the practical conflict had taken on a new form, did Hobbes’s 1 
fluence make itself plain. 


THE ENGLISH REVOLUTION 


It appears very plainly in Locke, the philosopher of the English Rev 
lution of 1688, though Locke traverses most of Hobbes’s doctrines 4! 
avows himself a follower rather of Hooker than of the author of Leviathe 
Locke sets out, indeed, to limit the authority of governments and to co 
fine them mainly to the duty of protecting the liberty and property of t 
subjects. He recognises that Society is natural to man and rests his c 
on a quite different psychology from that of Hobbes. And he derives t 
principles of politics from the laws of God and Nature and not, l 
Hobbes, from an act of human reason which removes Man from 1 
sphere and state of Nature. But all the same he owes a great deal 
Hobbes ; and his theory of the Social Contract could never have b 
formulated as it was without Hobbes’s theory to serve as a foundation 


712 


For Locke distinguishes, as Hobbes did not, between Society and the 
vernment. Society is, indeed, based on a contract among men and 
stained by their continuous consent to its being. In Hobbes the people 
up a sovereign once and for all, and in doing so transferred and alien- 
<d to him and his successors all their power for evermore. The con- 
tual act was the setting up of the government. In Locke this theory 
anges its content. The people do not for ever alienate their rights. ‘They 
nain always sovereign, with perpetual power to recall and abolish the 
vernment they have established if it prove at any time false to its trust. 
id as sovereignty remains in them, absolute and unlimited, the power 
government can be limited as much as you please, short of destroying 
validity altogether. Thus, Hobbes’s absolutism serves as the frame- 
tk for Locke’s very different theory of limited and constitutional go- 
‘nment as the defender of property rights—a theoretical version of 
» practical achievement of the English Revolution of 1688. 

After 1688 England settled down to aristocratic government with a 
\ited constitutional monarch as its titular head. For some time, in face 
the practical settlement of affairs, political speculation went to sleep, 
ceased to concern itself with fundamentals. The early eighteenth 
tury formulated, in the writings of Hoadly and others, highly Erastian 
ories of the relation between Church and State; it advanced slowly 
yards the acceptance of some of Locke’s ideas about religious tolera- 
Nn; it produced many admirable political pamphlets, written by such 
sters of English prose as Swift and Steele, Addison and Defoe ; and 
zave a fine exhibition of charlatanism and virtuosity in Bolingbroke’s 
triot King. But on the whole its tone and temper is best expressed in 
pe’s Essay on Man, with its twin assertions that “‘ whatever is is right,” 
1 that : 


For forms of government let fools contest : 
Whate’er is best administered 1s best. 


t that the early eighteenth century was really indifferent about the 
ms of government, but that it regarded political authority as too 
urely settled in the hands of the aristocracy for its nature to be worth 
ich argument. 
olitical speculation, which had found its home in England in the 
enteenth century, thereupon crossed the Channel to France. Locke’s 
tings were of immense influence upon the Continent; and Mon- 
uieu, who reintroduced Aristotle’s method by basing his speculations 
a comparison and analysis of actual constitutions past and present, 
er than on a priori principles, was a fervent admirer of the English 
stitution as settled by the Revolution of 1688. Montesquieu was, in- 
d, the first modern political scientist, and his work gave, in the end, 
ew turn to political speculation. From him derive the long series of 
itical students of constitutional practice, from Delolme and Hallam 
icey and Anson. 
ontesquieu, however, is chiefly remembered for his doctrine of the 
ration of powers, soon to become of vast practical influence in the 
stitution of the United States. In The Spirit of the Laws he adapts 
Locke the threefold classification of powers as legislative, executive 
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and judicial, and declares for the exercise of these three powers by differ- 
ent authorities as the indispensable safeguard of political and civil liberty, 
It has often been pointed out that Montesquieu misinterpreted the Eng- 
lish Constitution from which he thought to derive his doctrine. But the 
doctrine remains as an extraordinarily influential concept for the political 
history of the succeeding century. 


ROUSSEAU 


Hard upon Montesquieu came Jean Jacques Rousseau, following a very 
different method. For Rousseau himself sharply contrasts his methoc 
with that of The Spirit of the Laws. He is not, he says, like Montesquieu 
a compiler and comparer of instances. He goes back to the a prior: methoc 
and seeks to lay down the fundamental principles which underlie al 
healthy political action and organisation. Returning to Hobbes and Locke 
he lays hold on the doctrine of the Social Contract as an explanation 0 
the origin and existence of Society, taking from Hobbes the idea o 
sovereignty as indivisible and unlimited and as arising in Society at th 
moment when the Social Contract is made ; and from Locke the distine 
tion between sovereign and government, which reserves supreme powe 
for the whole people as sovereign and makes the government merely | 
derivative authority, always subject to the sovereign people’s will. Bu 
unlike Locke, Rousseau seeks to make his sovereign active in carryin 
on the work of Society and not merely passive and acquiescent in th 
work of government. Thus, in Rousseau’s hands the theory become 
fundamentally democratic and the claim is made that the people as 
whole shall rule in fact as well as in name. 

This theory has, however, for Rousseau the effect of a denial that larg 
States or societies can ever rest on a legitimate principle. He will ne 
agree that the sovereign people can be represented, or can in any respe 
alienate or delegate its rights. It must, accordingly, legislate for itse 
directly ; and this, obviously, can be done only in a society small enoug 
for the entire people to assemble together. Rousseau, himself a citize 
of Geneva, thus brings us back to the City-State as the only kind of societ 
in which the terms of the Social Contract can be carried really into effec 

It might be supposed that such a doctrine preached among the Natior 
States and growing Empires of the eighteenth century could have bee 
of scant practical effect; but, in fact, Rousseau’s writings exerted 4 
immense influence. For what men learnt from Rousseau was a theory 
merely of popular sovereignty but of democratic government as well. E 
taught them to regard the will of the people as the only legitimate grour 
of political activity ; and his doctrine of the General Will, obscure as 
was in many of its bearings, gave political thought a new turn just becau 
it did stress popular will-power as the creative force in the political fiel 
Men did not obey Rousseau’s behest to restore the City-State ; but | 
did inspire them to make democracy the basis of their political institution 

Thus, when the American Colonies revolted from Great Britain at 
sought for a theoretical foundation for their independence and for 
practical constitution as its embodiment, they took the forms and arran 
ments of their new Republic largely from Montesquieu’s interpretati 


714 


he English Constitution, but their first principles largely from Rous- 
Vs Social Contract. It was Rousseau, above all, who first made positive 
locracy a live doctrine in the world of politics. 


THE FRENCH REVOLUTION 


arely was the American Constitution settled on the basis of Mon- 
uieu’s separation of powers, Locke’s insistence on the function of the 
e as the protector of liberty and property, and Rousseau’s doctrine 
stive sovereignty of the people, than the greater Revolution broke out 
'rance and all Europe was plunged into warfare and an intense and 
nonious disputation about the first principles of political and human 
t. The Déclaration des Droits de l’Homme et du Citoyen derives its 
s and arguments from Montesquieu, Locke and Rousseau as the 
srican Constitution had done; but revolutionary France, ringed 
id with the enemies of Liberté, Egalité, Fraternité, was soon driven 
iscard the separation of powers in favour of an active and extreme 
entration of political authority. Rousseauism, and not the doctrines 
ocke and Montesquieu, impressed themselves most firmly on France 
its admirers throughout the world while the revolutionary epoch 
d; and Rousseauism, by insisting on the unlimited sovereignty of 
ety, prepared the way for the dictatorship of Napoleon as war leader 
le young and threatened Republic. 
. England and Scotland, while the events in France aroused fervent 
pathies of which Tom Paine and William Godwin were the foremost 
retical exponents, the practical effect was to strengthen greatly the 
e of reaction. The English governing class lived for a generation 
sr the constant fear of violent revolution and, stirred into panic by 
ulminations of Edmund Burke, turned to strong measures of repres- 
against every form of Radical activity. The French Revolution gave 
inglish aristocrats the philosophy of which till then they had felt no 
, and Burke formulated it for them in noble prose worthy of a better 
e. The principles of the Revolution were, above all, an appeal to first 
ciples of human reason. Burke met them not by arguments on the 
plane but with a denial of reason as the right basis for politics and 
sertion of the fundamental importance of a living tradition of political 
ade flesh in the accumulated experience of an hereditary governing 
. His influence was profound. As far as Conservatism has a philo- 
ly to-day and is not merely an attempt of vested interests to hold 
they have or regain what they have lost, the philosophy of Con- 
tism is still the philosophy of Edmund Burke. 
was not, however, solely or mainly because of successful repression 
ngland did not after 1789 follow France’s revolutionary example. 
entire structure and spirit of the two societies was fundamentally 
ent. France was an absolute monarchy, under which was an aristo- 
class possessed of vast privileges without political power. The circle 
is Class was, in the main, closed to new men, even if they made for- 
in commerce or banking, and the exactions which its privileges 
ed weighed down the peasantry with almost intolerable burdens. 
taxes were heavy because, largely, of heavy military expenditure 
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designed to uphold national power and prestige ; and the exemption from 
taxation of the privileged classes made the taxes weigh heavily on industry 
and commerce as well as on the common people. Consequently, the rising 
men, potential leaders of discontent, were not absorbed into the govern- 
ing class, but left outside to make common cause in the revolution witl 
starving peasants and angry workmen from the towns. 

In England, on the other hand, the aristocracy possessed power as wel 
as privilege, and showed wisdom enough neither to exempt itself wholly 
from taxation nor to close its ranks against the admission of new men 
All through the eighteenth century it steadily recruited adherents fron 
the class below it, both by intermarriage and by direct admission of thy 
new rich of commerce and finance. Its own members, as mine-owners 
iron-masters, owners of flocks of sheep, investors in Bank of England an 
East India stocks, participated in the rapid economic development of thi 
country. The aristocratic Parliaments of the century were keenly alive t 
mercantile interests; and the abundance of rotten boroughs open t 
purchase by the longest purse enabled rich merchants and others to fing 
their way into Parliament side by side with the representatives of th 
landed classes. This gave the English aristocracy at once great strengtl 
and great adaptability. There was no such concentration of all the force 
of discontent against the government in England as there was in France 
France, accordingly, had her Revolution, whereas England, after stand 
ing out against any sudden change for a generation, contented hersel 
with the Reform Act of 1832. 

England, which had been the pioneer of parliamentary aristocracy, the! 
slid gently and by stages into parliamentary democracy, which was to be 
come in the nineteenth century the characteristic form of governmen 
for the developed countries of the world. The Reform Act of 1832 en 
franchised only the middle classes, and the working classes had to wai 
for votes until the further Acts of 1867 and 1884. But from 1832 onward 
it was clear that the country was heading for a system of parliamentar 
government based on universal suffrage. It was uncertain only how lon 
it would take to complete the structure of formal political democracy. fh 
fact, it was not quite completed until the concession of Women’s Suffrag 
in 19183; and by that time parliamentary democracy was itself bein 
challenged by new forms and theories of government and administratior 


THE PHILOSOPHIC RADICALS 


The theory underlying this gradual change from aristocracy to demo 
cracy was supplied, for the most part, in England not by the disciples ¢ 
Rousseau or the makers of the French Revolution, but by the school ¢ 
thought known as the Philosophic Radicals. The doctrines of Paine am 
Godwin were swept away in the panic of anti-Jacobinism which accom 
panied the revolutionary wars; and when England at length reforme 
herself after the peace their echoes had grown faint. It was Jeremy Ben 
tham, and not William Godwin, who set his seal tothe Reform Act of 1832 

Benthamism was, indeed, and remained for the rest of the century, 
most powerful influence on English political thought and action. Be 
tham and his followers, the Utilitarians, or Philosophic Radicals, had 
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for Social Contracts or National Rights or for any a priori judgments 
ept their own peculiar views about human nature. Their sole test of 
itical right was expediency, and on this alone they professed to base 
ir democratic case. But in fact expediency, or utility, of course, de- 
nds a prior standard of judgment ; and in postulating as the end of 
itics the greatest happiness of the greatest number the Benthamists 
-e really assuming a conclusion utterly at variance with what Burke 
| believed or England acted upon thitherto. They were assuming, to 
in with, that any man’s happiness ought to count for as much as any 
er’s ; and they were assuming, too, that what mattered was the happi- 
s of individual men and women and not any well-being of Society as 
thole, distinguished from the individuals who composed it. Their 
riori doctrine thus embodied a democratic individualism, and their 
ceptions of utility could be made operative only upon this plain 
imption. 
senthamism began as a destructive and critical doctrine. It was, above 
a great solvent of established dogmas and institutions. While Napo- 
1 was sweeping the petty kingdoms and principalities of Europe free 
feudal survivals and equipping them with the foundations of a new 
simplified legal code, the English Benthamites, rejecting all high- 
nding gospels of human rights, were criticising one institution after 
ther by asking the simple question : “‘ How far does this thing minister 
he increase of human happiness ? ” And in face of the vast concurrent 
nges in economic conditions and social needs, one institution after 
ther was going down before their criticism like a house of cards. It is 
y to see now that they were far stronger as critics than in construction, 
that their attacks on the old privileges and restrictions left the way 
x for an unrestricted capitalist development that brought with it new 
blems of its own. But their work of destruction was none the less 
ispensable, and their principle of the greatest happiness of the greatest 
nber was readily capable of being turned to constructive purpose when 
time was ripe. The writings of John Stuart Mill in the middle of the 
tury well mark the transition ; for Mill hovered long between the two 
osing interpretations of the Benthamite creed. 

“he Philosophic Radicals and their political allies and successors of the 
anchester School’? hustled England into the full acceptance of the 
el of laissez-faire. Seeing the new economic system that came in with 
Industrial Revolution through the eyes of Adam Smith and Ricardo 
Nassau Senior, the great Victorians thought to foster human happi- 

by persuading the State to let economic conditions take their own 
se, convinced that some sort of preordained harmony of things would 
g happiness and the common good out of the private self-interested 
ings of individual men. Equally with Locke, these great Victorians 
red to restrict the sphere of State action and to give free rein to private 
tive. But Utilitarianism had the merits as well as the defects of its 
ine of expediency. If laissez-faire in industry and commerce came 
of it, so, in some degree, did the movement for social reform ; for it 
impossible to survey, for example, the state of public health and 
tation in England without desiring to apply remedies in the cause of 
an happiness. Edwin Chadwick’s great Reports on the health and 
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housing of the urban poor in the eighteen-forties are landmarks in th 
history of social reform; and long before the structure of laissez-faire wa 
complete the State had begun upon a new career of intervention in th 
spheres of factory inspection, public health legislation and similar mea 
sures of social justice. 

These, emphasised in the writings of John Stuart Mill, constitute th 
constructive outcome of the Benthamite gospel; and much of the bes 
of modern social legislation can be traced back directly to this influence 
But the new forms of constructive State intervention rested always 0: 
a basis of demonstrable necessity. For the Benthamites the presumptio. 
was always in favour of letting things alone ; intervention was justifie 
only if clear proof could be given of abuses that could not be remedie 
without the action of the State. The Benthamites remained to the en 
individualists, trusting, on the whole, to the free play of economic force 
to increase the welfare and happiness of Society. 


HEGEL AND MARX 


Meanwhile, on the Continent of Europe political thought had bee 
developing along very different lines. When Europe settled down afte 
the revolutionary wars the dominant school of thought came to be fe 
a time the Hegelian—developed by Hegel out of Kant, and by Kant on 
of Rousseau. As against the Utilitarian glorification of Jaissez-faire an 
private initiative the Hegelian doctrine glorified the power and authorit 
of the State, bidding the individual seek to realise himself not in his ow 
private concerns alone but far more and more fundamentally in an 
through his contribution to the life of the State. The State was, indeet 
for Hegel a mystical being—an end in itself to which the separate indiv 
duals who at any time made it up must contribute according to the 
capacity, and in which they themselves would realise the best in life. 

This metaphysical theory of the State has obvious affinities to th 
view preached by Burke in his diatribes against the French Revolutios 
for both make the claims of individuals subordinate to the well-being « 
the State itself as the highest good, and both are strongly imbued with a 
historical attitude which sees in a continuous tradition belonging to tt 
State the highest incarnation of human value. It has also obvious te 
dencies towards autocracy, in that it emphasises the State’s unity an 
preaches therewith a gospel of subjection, and towards aristocracy, in thi 
it emphasises the inequality of different men’s capacities for service ¢ 
the State rather than the equality of human needs. It leads readily, mor 
over, to a judgment of the virtue of the State according to its powe 
and therewith to a glorification of war and Empire as means to the sel 
realisation of the State. And, above all, regarding the State as the highe 
form of human achievement and value, it denies the aspiration towar« 
human brotherhood over the whole world and leaves State ranged again 
State as man was ranged against man in Hobbes’s imagined conditic 
of Nature. 

More than enough has been written of the impression which the Heg 
lian view of the State made on the formative minds of nineteenth cen 
Germany to make it unnecessary to stress the point here. What 
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portant for our purpose is that out of German Hegelianism, inverted and 
apted to a very different purpose, came the new conception which, as 
> century advanced, was to challenge both Prussianism and the com- 
icent parliamentary democracy of Victorian England. Marxian So- 
lism took much of its shape, though not its content, from the teaching 
Hegel. For Hegel progress consisted in the gradual realisation of the 
dea,” of which material things and conditions were but the reflection. 
lis process was at every stage a conflict in which the dominant idea met 
th its opposite, its contradiction, until out of the contention came a 
ion of old and new, creating a synthesis, a higher idea blended of the 
o and destined to be superseded by a similar process of conflict in its 
n. 

Karl Marx took this evolutionary conception and turned it upside 
wn. For him the determining factor was not the ‘“‘ idea,” but the 
terial equipment of Society, for ever dictating new methods of pro- 
ction and new social and economic arrangements designed to further 
ir, development. This doctrine is the Materialist Conception of 
story which makes the ‘‘ powers of production,” in their ceaseless 
velopment, the true cause of changing social structures and class rela- 
nships in Society. As the ‘* powers of production ”—the material re- 
Irces at man’s disposal, and man’s knowledge of their use—develop 
m stage to stage, different forms of economic organisation are re- 
ired, and from these follow different arrangements of social classes 
1 different distributions of power. At one time the main power be- 
ged to the great landlords ; and Society was constructed in accordance 
h their needs. Then came industrial and commercial developments 
ich made the traditional authority of these landlords obsolete ; and in 
> time the upper strata of the industrial classes—the employers—after 
iting their way against the opposition of the old governing class, were 
ited to share in its authority, and a new governing class based on the 
ion of the two came into being. But, in order to develop the productive 
ources at the disposal of Society, the industrial capitalists were com- 
led to gather the workers together into factories, and to subject them to 
ommon discipline of production. This inevitably gave these workers 
wer and opportunity to organise against their masters : in other words, 
reated the modern Labour Movement with its growing challenge to 
italist demands and assumptions. In the end, according to Marx, this 
ject class, to which the rights of organisation and protest cannot be 
ied, is destined to overthrow the capitalist class and Capitalism as an 
omic system. It will do this, Marx holds, because it is better fitted 
the class which it supersedes to make full use of the developing 
ers of production that are at men’s command. But with the victory 
he proletariat there will remain no subject class to be exploited ; and 
the coming of a classless Society exploitation will cease, and the 
ernment of class by class give place to the social administration of the 
unity’s resources in the interests of all. 

his is obviously not the place for any account of Marx’s economic 
ries. What concerns us here is his conception of their political re- 
ns. But it is difficult to keep the two apart because for the Marxist 
tics is not an independent science, but only a study of the reflections of 
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economic causes in the political sphere. The State is not a self-subsisteny 
reality, based on any real solidarity of the community as a whole, but onh 
an emanation from the class-relationships which exist in the economit 
sphere. It is merely an “‘ executive committee for administering the affair; 
ot the ruling class as a whole.” Accordingly, as long as Capitalism con 
tinues to exist, the Marxist holds that there can be no real democracy 
however widely the franchise may be extended ; for it is meaningless t 
speak of equal political rights among men who are subject to gross eco. 
nomic inequalities. The cherished democratic conceptions of the nine 
teenth century are thus swept away with the wave of a hand ; and thi 
demand for true democracy is based on a demand for the abolition 0 
economic inequality and class exploitation. 

This theory has powerful repercussions in the sphere of political prac 
tice ; for it means that as the State is a reflection of the dominant economi 
class, each new class that rises to power on the basis of the changin 
forms of production needs to remake the State in its own image. Th 
workers, according to Marx, need, not merely to capture the existin; 
State and use it for their own ends, but to destroy it together with th 
class which it represents, and to set up a new institution in its place 
Marxists, agreed so far, differ widely among themselves concerning th 
nature of this new institution and the method by which the replacementi 
to be achieved. The orthodox Social Democrats of Germany and man 
other countries take one view and the Communists take another—botl 
schools of thought claiming that what they advocate is the only tru 
Marxian view. It will, however, be more convenient to discuss thi 
problem at a later stage when we come to deal with the doctrines an 
conflicts of the twentieth century ; for it is in our own day that th 
divergence between Communism and Social Democracy has com 
dramatically to a head. 

Marx’s doctrine was clearly outlined as early as the Year of Revolu 
tions, 1848, in the famous Communist Manifesto which he and Engel 
published in that year. But Socialism, or Communism, was not stron 
enough at that stage to provide the central issue of the European struggle 
Though Socialism of one sort or another figured in the movements ¢ 
1848 in both France and Germany, the main conflicts of that-year wer 
based rather on attempts to establish parliamentary democracy or t 
secure national unity and independence than on any bid of the workin 
class for the overthrow of Capitalism. France established a bourgeo: 
Republic which was speedily replaced by the bourgeois Imperialism ¢ 
Napoleon III. In Germany the Frankfort Assembly made an unsuccessft 
attempt to achieve at once national unity and constitutional democrac’ 
In England Chartism flickered out and died before the self-confider 
parliamentarism of the new British governing class. The time was n¢ 
ripe for Socialism to take the centre of the stage ; and Marxism ha 
wait its opportunity. The influence of the Communist Manifesto came 
two later movements—the rise of Social Democracy after the foundatio 
of the First International in 1864, and the rise of Communism after tk 


Russian Revolution of 1917. 
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DARWINISM AND POLITICS 


Aeanwhile, after the suppression of the revolutions of 1848 Europe 
ped for herself a different course. In the realm of political theory 
winism produced a deep effect, by imbuing thinkers with an organic 
ception of Society. Very different conclusions were drawn by different 
ters from the Darwinian ideas. Some, like Herbert Spencer, stressed 
factor of the struggle for existence, and based on evolutionary con- 
ts an idea of Society as the scene of a permanent struggle, in which the 
st would survive if natural forces were allowed to take their course. 
s doctrine developed into the purest and crudest Individualism and 
d itself with the economic school of Jaissez-faire to oppose every ex- 
ion of the powers and intervention of the State. But, on the other 
» writers such as Huxley regarded it as the mission of Society to 
trol and supersede the struggle for existence, making of the com- 
lity not a jungle, but an ordered garden ; while Prince Kropotkin in 
Mutual Aid sought to derive Communism from the biological neces- 
of co-operation among men and animals. Other writers seized on the 
seption of Society as an organism and used it to demand the co- 
nated control of all the parts of the community by the State, as a 
’s brain co-ordinates and controls his entire body. In the long run the 
latter conceptions were the more influential ; and the growth of 
nce did make for strengthening the movement towards the co- 
nated control of the life of Society. But in the later Victorian era 
ogical analogies were over-simplified and over-stressed on both sides 
1¢ argument by individualists and Socialists alike, until the critically 
ded became sick of analogies and set out to find a new basis for the 
ly of Society either in the classification and comparison of actual social 
tutions, or in the attempts at a scientific study of the structure and 
king of the human mind. 


ANTHROPOLOGY AND PSYCHOLOGY 


he first of these two methods received, in the latter part of the nine- 
th century, powerful reinforcement from the growth of Anthro- 
gy, and the more intensive study of the social institutions of primi- 
peoples past and present. The work of the followers of Spencer in 
field, of Sir James Frazer, Professor Westermarck, L. T. Hobhouse, 
a host of American and Continental scholars—Professor Ross, for 
ple—threw a world of new light on the mind and social organisation 
imitive peoples and drew theoretical students of politics away from 
ure rationalism of the earlier schools of the eighteenth and nine- 
h centuries to a more realistic way of looking at the actual institutions 
ehaviour of advanced as well as primitive peoples. This new stream 
uences mingled readily, as in the work of Dr. Rivers, with materials 
similar tendency drawn from the growing study of psychology. The 
of William James provided a mass of material ready and waiting for 
cation to the social field ; and in their very different ways Professor 
ougall and Professor Graham Wallas laid hold on this material and 
ed it to the creation of a new study of Social Psychology. And later 
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in the new century the work of Professor Freud also began to make its 
mark on the shape and content of political theory. 

This explanation of the psychological basis of politics took many 
different forms. Some writers, like McDougall, directed their attention 
mainly to a study and classification of the social instincts in men, dis- 
cussing rather man as a social animal than the actual political and social 
institutions in which he embodied his social instincts and desires. Others, 
like Professor Wallas, began rather at the institutional end and studied 
the actual working of parliaments, committees and associations from a 
realistic standpoint, using the data—often none too clearly formulated by 
the psychologists—of individual psychology as the basis for a theory of the 
psychology of Society itself. 

Whatever the angle of vision might be, the positive effect of all these 
new ways of approach—anthropological and psychological alike—was to 
make men far more sceptical both of answers to the social question which 
purported to lay down any universally right form of social organisation 
independent of considerations of time or place and.of any purely ra- 
tionalistic approach to the problem of politics. This does not mean that 
the anthropologists and psychologists generally set out to proclaim the 
advantages of irrationalism. Far from it! Some of them—Professor 
Wallas, for example—remained convinced rationalists in that they saw in 
the advance of human reason to the control of social life the main mark 
of the progress of civilisation and the chief hope for the future of man- 
kind. But while they might still put their trust in reason, they were led 
by the new influences to regard the actual working of present and past 
forms of Society in a far less rationalistic spirit and to make, at the least, 
far greater allowances for the irrational in man as a necessary element in 
the working of any possible Society. Their entire standpoint came to 
differ radically from that of Godwin, on the one hand, or Bentham, on the 
other, or even from that of John Stuart Mill or T. H. Green. They came 
to recognise that much of men’s social action was, and must be, undet 
any Society instinctive rather than rational, and that forms and projects of 
social and political organisation must be judged not in the light of pure 
deductive reason but in relation to their appeal to men’s instincts and 
passions. 


POLITICAL PLURALISM , 


Some schools of thought, profoundly influenced by the new ideas that 
were in the air, went much further than this. The opening decade of the 
present century was marked by a revolt, in theory and practice alike, 
against the over-simplified conceptions of purely parliamentary demo- 
cracy. This revolt found shape and substance in certain other studies anc 
in certain practical movements which seemed to fit in closely with the new 
teachings of the psychologists and anthropologists. A revival of medicva 
studies, in the hands of Gierke in Germany and F. W. Maitland in Grea 
Britain, served to emphasise the importance and spontaneity in mé@ 
dizval Society of institutions and associations which expressed a large 
part of the spirit of community, but in no sense owed their being or thei 
authority to the creative fiat of the State. The State thus came to ber 
garded not as standing for the whole organised life of Society, but as on 
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1ong a number of social institutions and associations, of which each 
bodied in its degree some part or clement in the total life of the com- 
inity. Herbert Spencer’s direct and simple opposition between “ the 
in’ and “ the State ” was thus transcended and half obliterated in a 
w view of the community as finding expression in a complex body of 
ial institutions and relationships, among which the State might be 
st but only primus inter pares. Political Pluralism came into fashion, 
allenging the old unitary conceptions of political obligation and the old 
aple contrast between sovereign and subject. 

[t was no accident that these new views began to gain ground just at a 
1¢ when certain forms of voluntary association were powerfully chal- 
ging the supposed absolute authority of the Sovereign State. In face of 
» tise of large-scale capitalist combines, America and Europe were 
ding that it was easier to pass laws against trusts than to secure their 
orcement, and that great aggregations of capital directed by small 
ups of powerful financiers held, in practice, an authority over public 
icy and the lives of men that ordinary measures of legislation were 
10st helpless to counteract. Moreover, mass production and _ large- 
le capitalism were calling into existence no less large and influential 
nbines of manual workers. The Trade Unions, which Victorian jurists 
i been content to regard as the mere tolerated creatures of the State, 
sessing only so much of right as the State law chose to accord them, 
fe coming to assert themselves as independent powers, claiming a right 
act on behalf of their members and to strike even in defiance of the 
te’s prohibition. 

n the years before the War of 1914 a wave of Labour unrest swept 
r the industrialised world. Syndicalism in France and Italy, Industrial 
ionism in the United States, and Guild Socialism in Great Britain, 
e all incarnations of a new Labour spirit hostile to the traditional con- 
tions of parliamentary democracy. Germany indeed, divided between 
degelian Imperialism and a Social Democratic interpretation of 
rxism, seemed to be little touched by the new ideas ; but elsewhere 
y were, in 1914, making a powerful appeal to the younger generation. 
- and all, despite their very great differences in other matters, these 
7 theories and policies stood for a conception which sought to base 
new life of a recreated Society, not on a parliamentary state, but on 
spontaneous life of a variety of associations primarily economic, and 
ded on the idea of function, or work, as the source of creative vigour 
he community. A new conception of functional democracy, with a 
tsified social structure at its back, came to challenge the “‘ one man, 
vote ”’ conception of parliamentary democracy. 

hese movements were echoed, and paralleled, in other spheres. 
tchmen, under the influences of J. N. Figgis, protested against the 
tianism of the Church Establishment, and sought to re-animate 
ion by giving it a recognised place in the life of society independent 
nd co-ordinate with, the life of the State. Free Churchmen, such as 
Orchard, began to think along the same lines ; and modernists and 
amontanes were alike influenced by the new ideas. The years before 
ar were everywhere fertile in plans for reorganising the life of society 
basis not of ‘‘one man, one vote” but of the recognition of the 
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community as a related complex of distinct functions, each needing 4 
distinct and self-governing organisation of its own. 

In the economic sphere the thought of Georges Sorel in France made 
of this new view an activist philosophy of social life. The old conception 
of merely voting citizenship was denounced as essentially passive and 
uncreative ; and men were invited, in the name of active citizenship, to 
realise themselves in and through a host of functional associations in 
which they could perform positive service. Spontaneity of action, fres 
expression of personality were stressed, in preference to any rationalised 
ordering of the life of society according to a simple intellectual plan. I 
was insisted that men would be moved to action, not so much by rational 
arguments, as by emotional appeals, or appeals to instincts of solidarity 
and self-expression, made practical in “social myths” such as the 
syndicalist myth of a ‘‘ General Strike.” 

It is, of course, easy to exaggerate the direct influence of theories lik 
those of Sorel in France or the Guild Socialists in Great Britain on th 
mass of the people. Neither Syndicalism nor Guild Socialism, as a theory 
ever extended beyond a comparatively narrow circle. But these school 
of thought did serve as interpreters of what was passing, far less con 
sciously or articulately, in the minds of ordinary men. There was wide 
spread disillusionment with the results of Parliamentarism, and a growin; 
tendency to rely on forms of special functional association and on “ direc 
action? in some shape for the achievement of political and economi 
ends. 


WAR AND REVOLUTION 


The War took Europe at a time when these new ideas were still in th 
stage of being formulated, and made the basis of positive theories ani 
methods of action. Momentarily, it interrupted both the process 0 
thought and the tendencies towards positive action in the economi 
field. But actually war-time experience, while it added immensely to th 
powers and activities of the various States, and made them for the tim 
being the focusing points of the entire national effort, at the same tim 
reinforced the realistic views we have been describing. For the States, i 
order to mobilise their several national resources, found themselves com 
pelled, in practice, to call in the advice and assistance of a host of func 
tional associations, and to take such bodies in varying degrees into part 
nership, or use them as agencies for the execution of the national policy 
Associations of traders and manufacturers on the one hand, and Trad 
Unions on the other, found themselves regularly consulted and enrolle 
in the national service, while such movements of opposition to the Ws 
as existed in the various countries could only find strength and expressio 
by organising themselves in voluntary societies of protest and agitatioL 
either in the political or in the economic field. When, after the War, 
States proceeded, as quickly as they could, to divest themselves of th 
added war-time functions, and to promote a return to the status quo am 
bellum, the associations which were thus sundered from positive a : 
istrative functions within the State were left far stronger and with 
more desire for a share in authority than before the War. There could 
in fact, no real return to the old conditions, for the War had radic 
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red both the political and economic configuration of the world, 
| the real structure of the political societies and economic units of 
ch it was made up. 

Aoreover, war had been the signal for revolution. In Germany the 
yelian Empire had gone down in defeat, leaving the German people 
h prostrate under the victors and doubtful and divided about the form 
he new society that should take its place. If, for the moment, the form 
pted was that of parliamentary democracy under the initial guidance 
he Social Democratic Party, this was far less because these things really 
imanded the allegiance of the German people than because there was 
hing else available. The fall of the Hegelian Empire left a great blank 
he political consciousness of the German nation ; and ever since 1918 
man politics have reflected the chaos of this consciousness. There is 
, in 1931, no approach to a solution of the problem of German govern- 
it. 

ar greater and more influential than the German Revolution, because 
sd on the clear conception of an alternative way of government, was 
Russian Revolution of 1917. The fall of Russia’s half-civilised des- 
sm was, indeed, followed at first by the rule—or failure to rule—of a 
ernment not unlike, in many of its features, the Government of 
rt and Scheidemann in Germany. But the episodes of Lvov and 
ensky were brief, and, within a few months of the collapse of Czar- 
1, the Bolshevik party under Nikolai Lenin had seized power and 
ed to all the governments of the world the most authoritative 
lenge since 1789. 


COMMUNISM 


1 order that we may understand what took place in Russia, and its 
istent and growing influence on the world as a whole, we must go 
< to what was said earlier on about the doctrines of Karl Marx. For 
sian Bolshevism, or Communism, is simply Marxism reinterpreted in 
is of the conditions and ideas of the twentieth century. We have seen 
, after Marx’s day, while his disciples remained broadly in agreement 
it the basis of his economic doctrines, they differed widely about their 
ical and political implications. The German Social Democrats and 
y other parties founded upon the German model (including the 
ian Mensheviks) set to work to create parliamentary Socialist parties, 
to use these parties, as opportunity arose, for the advocacy and 
cement of particular social reforms, with the aim of a gradual 
uest of the State and a gradual transformation of Capitalism 
Socialism by a succession of legislative measures changing, bit by 
he character of the organised life of Society. The Bolsheviks, on the 
hand, offered a radically different—and, in my view, a far more 
ct—interpretation of Marx’s teaching. The capitalist State, they in- 
, could not be captured and applied to Socialist uses. It would have 
overthrown ; and the victorious workers, or their leaders in the 
gle, would then have to create in its place on the morrow of the 
ution a new State of an utterly different kind and spirit, designed to 
their own utterly different ends. 
is new State, however, could not itself be, in any full sense, Socialist 
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or Communist. To the mind of the Communist, indeed, the idea of a 
Communist State is a contradiction in terms; for to him the word 
** State ”? connotes an instrument for the coercion of one class by another, 
and with the full coming of Communism coercion of class by class will 
have disappeared because there will no longer be any classes at all, 
Under Communism, its adherents say, there will be an administrative 
machine but not a “ State.” 

But for some time after the successful overthrow of the capitalist State, 
the Communists tell us, there must be a State of a radically different 
kind. For Societies cannot pass straight from Capitalism to Socialism 
There must be an intervening period during which the victorious pro- 
letariat first consolidates its power, defends itself against the onslaught: 
of counter-revolution and completes the extermination, or merging it 
itself, of the dispossessed old ruling class, and then accustoms itself t 
the new classless way of living, and builds up for itself the social habit: 
and forms of organisation necessary for the free functioning of a classles 
Society. This is the period known as the season of the “ dictatorship 0; 
the proletariat ?—a phrase quoted from Marx’s own writings—the periot 
through which the Communists claim that Russia, fourteen years afte: 
the Revolution, is still painfully passing. 

This idea of dictatorship occupies a key position in the theory 0 
Communism. In their ideals about the new Society at which they ar 
aiming, the Communists do not necessarily differ at all from othe 
Socialists who look forward to complete Socialism as the next stage i 
social evolution. Their difference is one of method and not of final objec 
tive. They believe that the cleavage between the old Society and the ney 
must be sharp and absolute, that the new must be built right up fron 
freshly-laid foundations and in a fresh environment carefully prepares 
for the minds of men, and that the building of it must be undertaken b 
a State wielding almost unlimited authority, acting on behalf of the pro 
letarian class, and destined to ‘‘ wither away ” as soon as the work 0 
Socialist construction has been solidly achieved. There is to be a perio 
of transition between the fall of Capitalism and the establishment 0 
Socialism ; and during this period the proletariat must be “ dictator, 
using as its instrument a specially constructed State of its own. 

A class, however, cannot dictate directly, or in its own person. It maj 
indeed, take the place of the “‘ sovereign people” of earlier theories 
standing behind and sustaining the Government by its organised will 
power. But it cannot be the Government, or even directly appoint it © 
tell it what to do. Between the proletariat and the actual executive Gov 
ernment, accordingly, there must be a mediating body, an organise 
collective expression of the will of the proletarian class. This, accordin 
to the Communists, is the function of the Communist Party, open to a 
class-conscious proletarians who have the will to share in the work an 
responsibilities of the new governing class. 

Out of this idea arises the dual system of government in contemporaf 
Russia. The proletariat is there represented twice over—as a sovereig 
class in the system of local and district Soviets, up to the national Sovi 
Congress of the entire U.S.S.R., and as a governing class in the Co 
munist Party, to which the flower of the proletarian class belongs. 
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Inder this arrangement it is, in effect, the Communist Party that 
ates and decides upon major questions of policy ; and the Congress 
joviets, while it formally holds the supreme legislative power, serves 
er as a means of broadcasting throughout the U.S.S.R. the policy 
ch the party has already laid down. The Congress, it should be noted, 
ot, like the Parliaments of Western Europe and America, a body in 
e or less permanent session, but an occasional gathering of delegates, 
esented between sessions by a Presidium with which the executive 
n, the Council of People’s Commissaries, and the Political Committee 
1e Communist Party keep in close and constant contact. 
he Soviet Constitution and the actual methods of government in the 
S.R. alike run directly counter to the basic assumptions of parlia- 
tary democracy. The franchise in Russia is, indeed, very widely 
ised ; but it is a class franchise, from which those who belong to the 
ploiting ” classes, including private traders and the kulaks (or rich 
ants), are excluded. Its principle is not ‘“‘ one man, one vote,”’ but 
er “‘ one worker, one vote.’? Moreover, the Communist system repu- 
°s the secret ballot which has been regarded as the necessary comple- 
t of the wide franchise in parliamentary countries. The local Soviets 
‘lected and elect their representatives to regional and national Soviets 
Congresses by open voting; and very often this means that the 
ial Communist list of candidates is chosen en bloc and without 
sition. The object, one must understand, is not to reflect individual 
ions, but to secure the adequate representation of a class interest and 
t of view. Accordingly, the Communist Party dominates the elec- 
3. The representation, moreover, is weighted in favour of the urban 
cers in order that they may not be swamped by Russia’s vast peasant 
ulation ; and this weighting adds in practice to the electoral influence 
le party. 
e have thus, in the U.S.S.R., an avowedly partisan State founded on 
iss basis, but conceived, not as the ruling instrument of a finished 
alist Society, but as the instrument of the gradual transition to such 
ciety. ‘The measures designed gradually to exterminate the private 
er and the kulak, the campaign for the socialisation of agriculture, 
the Five Years’ Plan of intensive industrialisation, are all conceived 
eps on the road to a Socialist system which, when once it has been 
ved and consolidated, will render unnecessary the existence of the 
-State, because it will have made an end of the existence of classes. 
ere a word of caution is necessary. For the Communists the Rus- 
evolution was, and remains, not an independent national movement 
ned to lead to the creation in Russia of a Socialist Society, but a part 
gment of the World Revolution without which its victories cannot 
nsolidated or made secure. The class-State in Russia will continue 
needed as long as the existence of capitalism outside Russia still 
the U.S.S.R. with the risk of Counter-Revolution, or as there 
ins anywhere in the world a section of the proletariat still awaiting 
cipation. ‘hus, the disappearance of the State in Russia is postponed 
e indefinite future ; and all peaceful relations of the U.S.S.R. with 
apitalist world outside are but truces in a class-war that can end 
in a world made safe for Socialism. 


727 


Nevertheless, within the U.S.S.R., the Communist Party is already 
striving to build up organs of economic administration which will in time 
become self-acting, without the need for political control. The “ Trusts” 
which conduct State industries, the planning Commissions an¢ 
controlling Councils which direct and co-ordinate the economic life 9 
the country, the Trade Unions and Co-operative Societies which haye 
been given a recognised place in the system of administration, are the tru 
organs of social control which are destined to replace and outlive thi 
class-State and the dictatorship of the proletariat when the time comes fo; 
political government to be superseded by economic administration. 

Such, in broad outline, is the Soviet system, with the hierarchy 9 
Soviets from those of village and factory up to the Central Congress, witl 
its parallel hierarchy of branches, committees and Congresses of th 
Communist Party, with its Five Years’ Plan and its third hierarchy 0 
economic bodies responsible for its execution and, above all, with it 
perfervid faith in the power of men to be stirred to continuous actio 
and service by means of a compelling mass-appeal. For this attempt t 
enlist the conscious will and enthusiasm of the proletariat on the sideg 
the new system, to persuade men to work as well as to fight hard for th 
consolidation of the new Society, to create a community consisting ¢ 
active instead of merely voting citizens on the basis of an equalitaria 
appeal, is, far more than the dry constitutional structure of the ne 
Russia, the essential feature of Communism. The Five Years’ Plan, wit 
its effort to speed up industrialisation at the cost of keeping down th 
immediate standard of life, puts on the population of Russia, and pai 
ticularly upon the urban workers, a strain which would be clearly into 
erable unless there were faith behind it. The Five Years’ Plan, and th 
Soviet scheme altogether, can succeed only if it is true, as the Communis 
believe, that proletarian faith can move mountains. Yet—hard as it is 1 
get authentic information—the Plan does seem to be succeeding so far. 


FASCISM 


It is natural to compare with Russian Communism the other new for. 
of political organisation which is challenging parliamentarism-in conten 
porary Europe. Italian Fascism has, in terms of method, certain featur 
in common with the Russian system—above all, its insistence on activi 
and not passivity as the function of citizenship, its attempt to exclu 
hostile elements and doctrines from any share in the control of the Stat 
and even from any effective means of expression, its desire to co-ordina 
under the banner of the State all active forms of voluntary associatil 
and all important forms of communal life, and its determination to gi 
the Fascist Party, whatever the nominal character of the political syste 
the dominant place in the determination of policy. The methods 
Fascism and Communism are, in many respects, closely akin ; but t 
ends which they set before themselves are, of course, radically differet 

For they are based on two radically different and conflicting concep 
For the Communist, schooled in Marxism, the underlying reality ist 
reality of class, and upon class must the foundations of the new Soci 
be built. But for Fascism the underlying reality is the Nation— 
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National Idea,”’ and the end of politics is to make the Nation great and 
find a political organ which shall be expressive of the entire national 
. As the ideas of Marx and Mazzini clashed in the making of the 
ernational Working Men’s Association of 1864—the “ First Inter- 
ional ’’—so the ideas of Nationalism and of Marxist Socialism are at 
iance in the world to-day. But the clash is more violent because Na- 
nalism is for the Italians, and for most of the peoples of Europe, no 
ger something to be won by victory over a foreign oppressor, but a 
ng possessed already in form, but needing to be made flesh and guarded 
inst the onslaughts of Internationalism and Socialism. 
talian Fascism, created by the ex-Socialist, Benito Mussolini, arose 
‘of the chaotic faction-fights of post-War Italy. Parliamentary govern- 
nt had there been always weak and vacillating ; and, in face of the 
ng influence of Socialism during and after the War, it had become 
ctically impotent. It was almost true that Italy was not being governed 
ll, and that no one had either power or will to make or to enforce the 
s. The Socialists, for their part, were powerful enough to paralyse 
ernment, but not powerful enough to take it into their own hands ; 
they had little hold on the agrarian South, and feared that their seizure 
yuthority in the North might only lead to a prolonged and disastrous 
il war, in the course of which they might easily be starved into sub- 
sion by foreign blockade. Consequently they hesitated, refusing to 
tk the old system, and not daring, despite their sympathy with Russia, 
nstitute the new. As in Germany and France, no great Socialist leader 
se to guide their policy, and they floundered helplessly. The Govern- 
nt, in even worse case, floundered too, until there set in a general dis- 
t with the failure of parliamentarism, combined with a loss of faith in 
Socialist alternative. For a time, it seemed as if this situation might 
1 to the triumph of the progressive Catholic Party of Don Sturzo— 
Popolari ; but the Party, lacking a clearly defined policy or a wide 
ugh basis of working-class support, fell also into impotence. The road 
y left clear for Fascism, to which all manner of discontented elements 
an to have recourse—from Syndicalists of the extreme left to militant 
| militarist Nationalists of the extreme right. D’Annunzio’s Fiume 
enture, with its fanciful devising of the Constitution of Cornaro and 
appeal to Italian irredentism and disappointment with the spoils of 
War, brought in a host of new recruits ; and the situation which arose 
n the Italian Socialists and Trade Unionists, having declared a great 
e and occupied the factories in defiance of the Government, drew 
and refused to attempt to take government into their own hands, 
pleted the discredit of the Socialist leaders. Rome was thereafter any 
ng man’s for the taking ; and it was not long before the King went 
to Fascism, and the Fascist march on Rome registered the passing 
uthority into the hands of Signor Mussolini. 
ascism was, at this time, a call to action rather than a theory or a pro- 
me. It could be defined in terms of its ‘* hates,’’ but hardly of its 
tive doctrines, save that it was nationalist, that it appealed chiefly to 
h, and that it laid stress on action rather than thought as the vital 
er. It hated Communism, and all forms of internationalism and class- 
are. It hated parliamentarism, which it denounced as the cause of 
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Italian impotence and mismanagement. It hated pacifism, because it set 
limits to the range of Italian ambition, and denied the ultimate validity 
of the nation and of nationalist morality. 

On this somewhat slender basis of hates and loves, Fascism has gradu- 
ally built up for itself a comprehensive, if not always clear or consistent, 
political theory and outlook. This theory bases itself, first and foremost, 
upon the idea of the Nation as the ultimate moral being. To the Nation 
ali things and persons are to be subordinate, and in and through the Na- 
tion they are to seek their self-realisation. Men owe duties to the Nation; 
but the Nation itself owes no duties. It may have dealings—peaceful and 
friendly as well as warlike and inimical—with other Nations ; but it re- 
cognises no superior to itself, and no subordination to the family of Na- 
tions of which it is a member. In an almost Nietzschean spirit, it seeks 
self-expression and expansion, so that the world’s peace depends on no- 
thing getting in the way of its ambitions. It is in this thoroughly Hegelian 
and metaphysical. For those who accept it, the Nation is the universal ; 
and the object of politics is national self-realisation. 

This means Imperialism without, for the Nation must have room to 
breathe and to expand. It involves, accordingly, an extolling of the mili- 
tary virtues, and a constant militancy of tone among Italian diplomats, 
This does not necessarily mean that Italy wants to go to war, unless she 
can find an opponent she is quite sure to beat ; for Fascist Italy preserves, 
amid all her high-sounding talk, a fair share of practical common sense, 
But it does mean that Italy must always be contemplating war as a pos- 
sibility, and must never put herself in a posture of pacifism even when 
she means to keep the peace. 

The National Idea means, in addition, concentration within ; for the 
entire life of the Society must be grouped and organised, as far as possible, 
around the Nation-State. In particular, no organ of action or expression 
must be tolerated within the community unless it is prepared to yielc 
homage to the National Idea, and to co-operate in its realisation. This 
involves especially the destruction of the Labour Movement, in the form 
which it has spontaneously assumed in Italy, as in other countries 5 fot 
the working-class, like the Capitalist system, takes much the same shapt 
in all industrialised countries, and is essentially “‘ tainted ”’ with inter 
nationalism. Trade Unions and Socialist Parties alike have their inter 
national affiliations, and pay homage to the idea of international clas: 
solidarity. Accordingly, Fascism must root them out ; but it cannot d 
this unless it is also prepared to replace them ; for there must in modert 
Society be means of organised expression for working-class needs and 
unless these are recognised and granted, they will inevitably take form: 
hostile to the desires of those who seek their extermination. 

Fascism, therefore, in destroying the established working-class in Italy 
set out to replace it by a new movement made in the Fascist image. In 
stead of Socialist Trade Unions, there should be Fascist Unions, officeret 
by approved supporters of Fascism and refusing admission to all malig: 
nants and recusants. Upon these bodies wide powers should be confers 
including the power to levy contributions on non-members as well a 
members. They should be given exclusive recognised rights of collectiv 
bargaining with the employers ; and they should be grouped with 
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responding employers’ associations in State-recognised Corporations 
‘the supervision of each industry or service as a whole. And, finally, 
part of a general change in the structure of the Fascist State they, in- 
ad of the old geographical constituencies, should serve as electoral 
lleges, along with other functional bodies, for the choice of members 
the new Fascist legislature. 

Sradually, the Fascist Government has carried these ideas into effect. 
has founded, organised and endowed with special privileges and 
hority Fascist Trade Unions and Employers’ Associations, Fascist 
rporations made up of both elements, Fascist Professional Associa- 
as and Co-operative Societies—in short, it has given to every possible 
m of voluntary association a Fascist basis, making each an organ of 
Fascist State in its own sphere, and carefully ensuring that each shall 
officered and controlled only by adherents of the Fascist Party. How 
this system has really come to command the allegiance of a large sec- 
1 of the Italian working-class it is not easy to say ; for it is an essential 
t of Fascism, as of Communism, to forbid free expression of hostile 
nion. It has, at any rate, held fast so far, and prevented the effective 
ival of contacts between the workers of Italy and the organised Labour 
vements of other countries. | 


THE CORPORATIVE STATE 


Phis idea and policy of Fascism are commonly described as the idea 
| policy of the “*‘ Corporative State.”” The Fascist State is conceived 
consisting, not simply of so many individuals, but of these individuals 
uped, according to their several functions, in a number of Corpora- 
is through which they are related to, and take their part in, the life of 
State. Under the State itself the Corporations form the next order of 
ity, and in them, under the State, the life of the Nation must be 
ressed. 
“his conception has evidently much in common with the political 
ralism described earlier in this Article, in that it recognises the reality 
unctional association, and the necessity of according to it a recognised 
se in the organised life of Society. But the Fascist idea is at bottom 
cally different from such pluralistic conceptions as Guild Socialism ; 
Fascism simply seeks to make its Corporations subordinate con- 
tors to the life of the Nation-State, which is essentially unitary and 
reign. Pluralism, on the other hand, denies the State this over-riding 
ion, and thinks of voluntary associations as independent and spon- 
ous bodies, capable of acting against the State as well as with it, and 
© sense its creatures. Guild Socialism and Syndicalism laid stress on 
om rather than order : Fascism has the Hegelian preference for order, 
bids men realise their freedom in the freedom of the State rather 
in their individual or corporate capacities. 
the nineteenth century, Nationalism commonly appeared as a creed 
d with some form of Liberalism, and fighting at once for national 
cipation and unity and for guarantees of constitutional government 
rding to the formule of parliamentary democracy. But it has been 
mmon experience that, when once a people has achieved national 
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unity under a parliamentary system, Nationalism is apt to seek a new 
political creed, and to become the ally of extreme Conservatism rather 
than of the more democratic parties. Thus, before the War, German and 
Italian Nationalism were both represented by the parties of the extreme 
Right, while French Nationalism found its most characteristic expression 
in the anti-democratic and royalist groups, and especially in the Action 
Frangaise of Charles Maurras and his followers. This tendency has be- 
come even more marked since the War; above all in the growth of 
Fascism, absorbing the old Nationalist Party in Italy, and in the so-called 
“National Socialism”? of Herr Hitler and his associates in Germany. 
The Nationalists everywhere have moved away from parliamentary de- 
mocracy, and towards some form of dictatorship ; while, at the other 
extreme, the Communists, from a point of view predominantly inter- 
national, have challenged parliamentary democracy no less insistently, 
The defence of the nineteenth century tradition has thus been left to the 
parties and groups lying between these extremes, including the middle- 
class parties tinged with Liberalism, and the orthodox. Social Democratic 
and Labour Parties ; and these middle groups have, in many countries, 
been forced into an uneasy and paralysing alliance for the defence of form: 
of government which they desire to use for widely divergent purposes. 
Any alliance of this sort runs, however, a grave danger of practical sterility: 
and this sterility is apt to drive hesitant elements in the electorate toward: 
one or other of the two extremes. Parliamentary democracy is thus furthei 
weakened, or even compelled, as in Germany to-day, to defend itself by 
temporary recourse to the expedients of those who assail it. The presen 
German Chancellor (1931), for instance, has been driven to send thi 
Reichstag home, and govern by means of a temporary dictatorship i 
order to preserve the post-War German political system from the dange 
of dissolution. Great Britain is almost alone in post-War Europe in havin 
to face, so far, no important threat to its established system from eithe 
Right or Left ; for Fascism and Communism have alike failed so far t 
make any real impression upon the British mind. But even in Grea 
Britain there has been a decay of faith in Parliament, manifested rathe 
in a significant multiplication of parties and fractions than in any deep 
seated revolt or demand for a new institutional basis of political action 


THE CHALLENGE TO PARLIAMENTARISM : 
The political theorists of the nineteenth century seemed for the mos 
part to imagine that with the gradual extension of the franchise, th 
gradual perfecting of the parliamentary machine, and the gradual acquis! 
tion by nations new to responsible parliamentary government of exper! 
ence in its use, the problem of political structure would be settled for goo 
and all. Few thinkers, however staunchly they uphold the parliamentar 
system, would now maintain that view in quite its old simplicity. It 
increasingly recognised, even among believers in the “ Sovereignty 
Parliament,” that a democratically elected Parliament can be, at be 
only one vital expression of the consciousness of the community, that 
political theory can afford to ignore the numerous forms of associati 
and institutional life of the community outside Parliament, and that 
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st democratic parliamentary system may fail in the hour of trial be- 
se it lacks driving force and does not provide the basis for a strong 
vernment capable of guiding the community along creative lines of 
elopment. The Victorians, indeed, were content with parliamentarism 
tly because in accordance with their philosophy of Jaissez-faire they 
ught of the countries of the world as deriving their creative momentum 
from the State, but from the competitive endeavours of private enter- 
se. The State was thought of rather as a policeman, or at most a referee, 
n as a body designed effectively to control and organise the national 
rt. Even, then, if Parliaments did appear to be lacking in initiative and 
-power, this did not seem greatly to matter ; for these qualities could 
supplied apart from any direct activity on the part of the State. 
‘his change of attitude towards Parliamentarism is due largely to a 
nged idea of what States ought to be and do. The growth in the scale 
sconomic enterprise, the development of what is called ‘“‘ Economic 
erialism,”’ and the pressure of the organised workers for social reforms 
for a better distribution of wealth have radically altered the normal 
k of the modern State, in both home and international affairs. States 
now called upon not only to undertake a vast mass of social legisla- 
|, but also to an increasing extent to organise and control the economic 
of Society. Rapidly changing conditions at home and abroad make 
essary a constant recasting of the economic machine ; and the ever- 
‘easing demand for overseas markets or for the loan of foreign capital 
ses the State to intervene more and more in order to protect the 
rests of its trading nationals, and twines economics and politics in- 
icably together in the sphere of international relationships. Con- 
uently, States and Governments are called upon to be more active 
vigorous in the formation and pursuit of policies and plans of action ; 
the careful checks and balances of the old parliamentary system are 
as a severe and sometimes crippling restraint on swift or decisive 
on. 
here is a second reason still more fundamental for the contemporary 
ay of parliamentary government. In Great Britain, at any rate, the 
es dividing the two great parties during the Victorian era, while they 
for the most part clear enough, were relatively small, and rested on 
ssured basis of agreement concerning the general structure of Society. 
he United States the dividing issues were far less clear and even less 
amental ; and the common basis of agreement was—and is—even 
r. In neither country was any considerable party or group even try- 
o change the structure of Society in any far-reaching way. Socialism 
ed as a doctrine, but not as a party ; and there was no other challenge 
e established order. Where, as in France or Italy, there was less 
mon basis of agreement about the structure of Society, the parlia- 
tary system worked far less smoothly and with less assurance. 
0-day, in all the leading countries except the United States, conditions 
adically changed. In the first place, the European countries have by 
eans recovered from the upheavals of the War. There are new coun- 
» such as Poland, Jugo-Slavia and Czecho-Slovakia, which have not 
ettled down to the idea of common nationhood, or learnt by experi- 
the arts of administration. There are countries, like Germany, which 
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have undergone a political upheaval and are working a new political 
machine under difficulties made greater by continued foreign interference 
in their affairs. Italy and Russia, in their several ways, have thrown over 
parliamentarism, and are experimenting in new conceptions of govern- 
ment as well as with new machinery. France is still in a condition of War 
neurosis which makes prediction of its political future very difficult; 
and even Great Britain is finding her long-established parliamentary 
machine more and more inadequate to the growing complexity of her 
political and economic problems. Moreover, all the European States, 
except Russia, have superimposed upon themselves a new machine of 
international government in the League of Nations, and are experimenting 
with this new instrument under exceptional difficulties created by their 
own neurotic condition and by the unsettlement of the entire political 
and economic basis of European Society. 


SOCIALISM VERSUS CAPITALISM 


Underlying all these hesitations and experiments is the great question 
of Socialism versus Capitalism. Almost every State, except the United 
States of America, has now within its borders a powerful Socialist move- 
ment organised as a party and strong enough to count in the making and 
unmaking of Governments. And one State, the U.S.S.R., is definitely 
Socialist in structure and policy and stands wholly apart from the comity 
of capitalism, challenging the other nations with its objective demonstra: 
tion of Socialism as a practical system as well as a theoretical creed. It is 
true that the Socialist Parties of other countries for the most part repudi- 
ate Communism, and work for a gradual conquest of political power, an¢ 
a gradual establishment of Socialism by parliamentary means. But thi 
cannot alter the fact that class distinctions, and a difference of class point 
of view, now provide the most fundamental dividing line in the politic: 
of the European nations, or that their influence is strong enough to have 
destroyed once and for all the old community of fundamental assump: 
tions among the contending political parties. Nor can it be denied tha 
the existence of Russia, with its Five Years’ Plan and its bold and chal. 
lenging attempt to reorganise the entire life of that great country—agri- 
cultural as well as industrial—on Socialist lines, is bound to react power 
fully on the politics of other countries. 

Fascism, as we have seen, is above all an attempt to override clas: 
distinctions by making the ideas of Nationalism and the Corporativ 
State the dominant note in contemporary politics. But I, for one, do no 
believe that this attempt can in the long run succeed. It might, in thi: 
or that country, if in the modern world any one country could reall} 
isolate itself from the impact of world forces. But Socialism, as a move: 
ment based on the working-class, is a world-wide movement, bound t 
intrude itself into the internal affairs of every State. Italy may hold it of 
for a time by strong measures of dictatorship ; but even Italy cannot kee} 
it permanently out unless it can succeed in truly reconciling the claim: 
of Capital and Labour within the existing economic system. Americ: 
may hold it off longer by continually broadening the basis of Ameri 
capitalism through the wide diffusion of industrial ownership among th 


734 


king-class ; but this policy depends on the maintenance of high and 
ig wage-rates and on America’s ability to make use of her huge pro- 
tive resources without an upset of economic equilibrium such as 
atens her to-day. As long as the non-Socialist world can offer to its 
kers rising wages and reasonably steady employment it can probably 
d out for capitalism against its own Socialists at home, and the influ- 
> of Russia upon it. But can the non-Socialist world continue to en- 
these advantages ? They look none too secure to-day ; and I doubt 
ey can again be made secure. 
» aS I believe, the world is on the verge of a Socialist era, what form 
litical organisation in the future likely to assume ? The political con- 
ersies of the twentieth century will turn, not on the nineteenth cen- 
issues of extension of the suffrage, vote by ballot, initiative referen- 
, and recall, the powers, merits and demerits of Second Chambers, or 
nstitutional monarchies or republics, but rather on far more funda- 
tal problems of the very structure of Society. The main question will 
not how we are to organise the machinery of government, but how 
re to organise the entire economic and political life of the community, 
of one community in relation to others. Politics and economics will 
e to be thought about as mainly separate problems, and will present 
aselves as one and the same problem. 
his unity is, of course, common ground between Fascism and Com- 
ism, which alike challenge the old divisions which the parliamentary 
2m has so far accepted as natural. Parliamentarism’s chance of sur- 
|, under the changed conditions, seems to me to depend on its power 
lapt itself to the new tasks which this unity of politics and economics 
ents. Parliaments, if they are to survive as sovereign, have to find 
3 of bringing the economic life of the nations under their effective 
rol ; for this economic life is crying out for organisation—for national 
international planning—and if Parliaments resign this task into other 
is they will, under modern conditions, be throwing away the sub- 
ce of authority, and keeping only the shadow—and even that they 
not keep for long. 
it Parliaments, as they exist to-day, are obviously incapable of organ- 
or controlling effectively the economic life of Society. They are too 
ating, too inexpert, too congested with a mass of secondary business, 
e such a mighty task in hand. Either they must reform their ways; 
ey will be superseded by some more efficient instrument of control. 
O not mean, of course, that a Parliament, any more than a Soviet 
ress, can or should undertake directly the detailed control of indus- 
and services. Far from it. That form of Socialism is thoroughly out 
hion and never likely to be revived. Any system which attempts to 
dinate and control the economic life of the community must be 
ed through a variety of functional organisations, to which large 
ts must be delegated in their several spheres. The central organs of 
nment must, if they are to work even tolerably well, fling off all 
and delegate all specific administrative tasks. If Parliaments any- 
e can do this, and concentrate all their time and energy on the 
me direction of policy, they may survive, and deserve to survive. 
t can they ? I gravely doubt it; for I doubt if the parliamentary 
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method of election is really suitable to the new tasks of government 
Parliamentarism has worked only where it has been based firmly on ; 
party system, presenting the electorate with rival candidates offerin; 
variants upon a broad community of policy and objective. It has worke 
because, and only because, there has been enough community of viey 
for an incoming Government neither to try, nor usually even to desire 
to undo the work of its predecessor. But in Europe, at any rate, it is im 
possible to rely on this basis for the future. 

The business of Governments is to govern. Now government, in an 
real sense, will become impossible if successive Governments come t 
spend most of their time in undoing their predecessors’ work. Moreove; 
if any party sets out really to change the fundamental basis of Society 
it must feel assured of its own prolonged continuance in power, and again 
the undoing of its work by the opposite party. But under the parlic 
mentary system it can never have either of these assurances ; for both ¢ 
them are plain denials of the postulates of parliamentary democracy. 
find it impossible to believe that any country will ever achieve Socialis! 
by parliamentary means, though parliamentary methods may avail 1 
carry it a certain distance along the road. For Socialism involves a radi¢ 
change in the basis of Society, such as could not possibly be carrie 
through to the end piecemeal, or in face of all the checks and balances « 
a neatly adjusted parliamentary system. | 

If, then, Socialism is to come, I believe it will involve transitional 
some form of dictatorship and, when that is over, a system of admini 
tration far more closely resembling Sovietism than parliamentarism. ] 
saying this I am postulating neither violent revolution as a means, mi 
Communism on the Russian model as the instrument. Different countrie 
with widely different economic and social conditions, will need to wo 
out their own salvation each in its own way. What those ways will be ¢ 
no more be prophesied to-day than the present system in Russia or Ita 
could have been prophesied before they were brought into being. Cor 
munism, of course, did begin with a theory based on Marx ; but, whi 
this theory to a great extent supplied the driving-force of the moveme! 
no study of Marxism would have enabled the student to predict the cour 
of the Russian Revolution or the subsequent history of the Soviet syste 
Fascism started almost without any theory at all, save the broad idea 
ageressive popular Nationalism, and tried to grow its theory along wi 
its propaganda, justifying what it found itself doing rather than doi 
what it conceived in advance to be just. This may be its weakness 5 f 
Fascism may prove to have no sufficient roots. But it remains true tl 
living systems of Government grow : they are not made after a preco 
ceived pattern. It has, however, been demonstrated that they can gr 
very fast. | 
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1928) ; and Odon Por, Fascism (London, 1923). 


ee 


—— 


9 738 


{[ODERN THEORIES AND FORMS OF 
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C. DELISLE BURNS 


SYNOPSIS + 


ern civilisation depends upon an elaborate organisation of 
inuous intercourse between all the peoples of the world. This 
nisation has three aspects — the economic, the cultural and the 
ical, and in each of these new theories follow from the under- 
ling of the new situation. Economic organisation for supplies 
services is international in the banking and investment system, 
e great Combines such as those in the oil trade, in the armaments 
+, and in the normal organisations of commerce. But the theories 
is new aspect of life are somewhat ancient. In general Culture, 
nation depends for its science and its arts upon continuous 
course with other nations: but civilisation is still believed by 
y to be a local product. In political or governmental organisation, 
States of the world have been compelled to co-operate, largeiy 
use the modern State fulfils new functions in public health, 
tion, etc. The League of Nations is the best example of this 
eration. The principles involved would logically refute the old 
ption that “ defence ” is needed by every State against every 
. But the League system operates within a complex of ancient 
tions, such as diplomacy, and ancient fears and suspicions. The 
mental problem therefore is how to create an “ international 
»” in each nation. 
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MODERN THEORIES AND FORMS OF 
- INTERNATIONAL ORGANISATION 


Modern civilisation depends upon a close and continuous conta 
between men and women of distant countries, different languages an 
distinct traditions. The common man’s food and clothing in any moder 
community is drawn from all parts of the world. We do not in Gre 
Britain adorn ourselves in woad agd imbibe mead, as our forefathers di 
We wear cotton and silk; and we eat oranges and bananas. But th 
standard of life could not have been established, and it cannot be mait 
tained, without international commerce and international banking. Norm 
daily life is part of a social structure which is world-wide : every breakfas 
table and every drawing-room is international. 

Most men think of civilisation in terms of food and clothing; b 
under the surface of daily needs is the structure which makes the supp 
of those needs possible ; and that too involves continuous contact betwee 
men of different races and nations. The science, applied or speculatiy 
which makes machinery possible and is always improving mechanism 
is kept alive by contact between men of genius in different natior 
Health gains upon disease by the use of such contacts. And if civilis 
life is understood to include some music, painting and poetry—the 
too are the results of many years of contact between the artists of differe 
traditions. The existing situation in any modern community, therefol 
requires an explanation in the form of a working hypothesis of inte 
national contacts; and if modern civilisation is worth maintaining, 
requires a policy which arises out of the actual situation. The fac 
change more rapidly than the ideas of men with regard to the facts, al 
still more rapidly than the policies by which men endeavour to contt 
their own fate, in view of such facts. Therefore the modern world 
difficult to see clearly and difficult to manipulate. Most men rea 
adolescence with the intelligence and imagination suitable only for chil 
hood, Most groups of men are traditionalist, in the sense that they belie 
it to be “‘ practical ’’ to practise the mistakes of their grandfathers. A 
in the endeavour to see things as they are, one of the chief difficulties 
that the instruments for seeing them—the words we use—are inherits 
The words “ international,”’ ‘‘ State,” ‘‘ government ”’ and even “ col 
merce ” do not always add to our understanding of contemporary hab 
and beliefs. 

The characteristics of modern civilisation seem to be as follows. T 
sort of life which is lived in London and Glasgow, New York and Ottav 
Paris and Berlin, is the most recent result of the process of mechanisati 
and large-scale social organisation, called the industrial revolution, whi 
began about a century ago. But to-day a new revolution is occurril 
Population in modern communities, which had increased rapidly 
years ago, has now begun to decline. The expectation of life at birt 
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sr; but the.birth-rate has rapidly decreased. Hence in the modern. 


\ : , 


d populations are of greater average maturity, more healthy and — mi: tp. 


h more active te eh and emotionally. Fewer children mean 
ily income : aiid therefore more money 
‘luxuries,’ more leisu Pine women and less exhausting labour for — 


r dependents upon e: 


The modern world is very much richer, per head of population, | than 
have ever been. Poverty still exist viously ; ; but that is ‘due to 
istribution, not to lack of productive power. In general the standatd 
fe has risen very greatly in modern communities. There is much 
: public wealth, in the form of roads and parks and schools, and much 
leisure, with many more opportunities for enjoying leisure. Many 
people than ever before are deriving some advantage from modern 
itions and the modern organisations of society. 

1is modern world however exists in the midst of older worlds, upon 


e services the modern world depends. The oil-seeds for soap and, 


tubber for motor-cars come from the labour of primitive peoples. 
cotton, corn and meat come from the labour of peoples who still 
under medieval conditions in Asia. We in the modern world in 
pe and America are the beneficiaries ; and it is suspected that those 
rs are often the victims of a civilisation over which they have no 
‘ol, even if they pick up some scraps of advantage from maintaining 
tandard of life in London, Paris and New York. The “ scale” of 
aisation upon which that standard of life depends is world-wide ; 
the effect of improving that standard is to increase the contacts 
een parts of the world in the tropics, for example, which have so far 
ined primitive and other parts of the world in which men use 
cal products. 
} obsessed are we with the economics which enraptured our grand- 
rs, that even to name commodities seems to involve discussion of 
omic exchange. But oil-seeds, rubber, cotton and wheat are forms 
rvice ; and service of one man by another is largely a psychological 
Even if the Londoner who uses soap is not aware of the labour of 
\frican who gathered the palm kernels from which the soap is made 
2 relation is psychological, ‘‘ in the unconscious.’ Cut off the supply 
ap, or of railway-trains, and the man who never noticed whose 
r he used is at once offended at such action “ against the com- 
ty.’ But normally men have not thinking-power to spare for every- 
abits. The relations of man to man are mainly unconscious ; and 
their desires and their energies is built the exchange-value which 
een so elaborately studied. But men are now related, in all parts of 
orld, for the maintenance of that civilised life or that share of it 
is psychologically dominant in the conceptions of what makes life 
living. 


ECONOMIC INTERNATIONAL ORGANISATION 


the effort to secure the supply of soap and motor-cars, modern 
ation has produced institutions for the organisation of transport 
xchange. Among these, the institutions within the modern world 
creasingly parts of a single system. The banks of London, New 
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York, Paris and Berlin work together. But further, in the same effort t 
secure supplies for a rising standard of life, the modern world i 
‘“‘ modernising ”’ the primitive tropics and medizval Asia, which still li 
outside what is called ‘‘ modern.” The bicycle is to be found in Afric 
and the radio-set in China and India. Thus in spite of a distinctio 
’ between modern civilisation in the present world and outlying remnant 
of earlier types of social life, all the peoples and races of the world ar 
united. This is new. The first traces of such unity occurred about fift 
years ago; but the present form of the social structure in the whol 
world is hardly yet twenty years old. The recent increase in productiy 
power, both agricultural and industrial, the increase in the hours ¢ 
leisure and in the number of ways of using leisure (cinema, radio, etc, 
the psychological reactions against alien influence, the desire of socis 
classes hitherto impoverished to share more of the benefits of civilisatior 
the recent creation of new States, more rapid transport and means ¢ 
communication—all these factors are operative to-day in the tendenc 
towards economic organisation across frontiers and racial barriers. 
Finance is organised internationally. The central banks of the mos 
important centres of financial operation are directly organised in relatio 
to the new Bank for International Settlements. Under the Young Plan fe 
German Reparations, the Bank for International Settlements was set u 
in 1930. This is partly an institution for organising the payment ¢ 
Reparations, and in that aspect is of no permanent importance ; bt 
evidently those in control of policy intended that the B.I.S. should als 
be a first essay in organising credit on an international scale. It is a ver 
recent attempt ; but it is only the latest phase of a movement which hi 
been, since 1918, rapidly increasing the contacts between the centr 
banks. Apart however from central banks, the ordinary banks in a 
commercial countries have been either founding branches in foreig 
countries or entering into special agreements with foreign banks.‘ Th 
is inevitable, because payment is made in different currencies in differet 
countries. But international organisation of finance is even more impor 
ant in investment. The “ export of capital,’’ outside any frontier int 
foreign countries, has increased. Thousands of British citizens, ft 
example, hold investments in companies which operate in the Dute 
East Indies or in South America. And in any one such company the! 
may be shareholders of ten or twelve different nations. Where the con 
pany is controlled by nationals of one State and operates in the territot 
of another, the controllers sometimes use and sometimes are used le 
their Government. This flow and settlement of capital in differel 
countries therefore causes, first, an international organisation for tl 
maintenance of the enterprise and, incidentally, some government 
policies which affect more than one State. Much of the existing syster 
however, is already more than fifty years old and, therefore, hard 
modern. What is modern is the international structure of the bankit 
system and the very rapid extension of the export of capital. Both the: 
factors in modern life are making political frontiers less important. 
The recent export of capital is largely due to the industrial changes | 


1 See C. Delisle Burns, International Politics (1920), pp. 96 sq. 
2 See C. K. Hobson, Export of Capital (1915). 
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past ten years. The collapse of German currency after the War led 
| hunger for industrial capital there ; and much was brought in from 
erica and elsewhere. But that was an abnormality. More significant 
1¢ entry of American capital into the British and French motor-trades. 
is is a new phase of the movement which led to the entry of British 
German capital into the United States before the War of 1914-1918 ; 
now several industries are so organised internationally that one or 
er national group has control of supplies in most countries. Thus 
nch-factories under American control exist in Europe and elsewhere 
the manufacture of agricultural machinery, telephones, sewing- 
shines, cash registers, shoe-machinery, etc. A large part of the 
yn industry in the whole world is controlled by British capital-owners ; 
he chemical industry by Germans ; of the glass industry by Belgians ; 
he perfume industry by Frenchmen; of the margarine trade by 
chmen ; and of the match trade by Swedes. That one trade is con- 
led internationally by the nationals of one State does not prevent its 
ig of advantage to the nationals of the other States within whose 
tiers it is carried on ; but obviously, whatever advantage accrues to 
1 a trade from the tariffs of a State is an asset to capital-owners who 
outside that State. Indeed, tariff-walls have in some cases provided 
opportunity for foreign capital-owners to invest inside the walls. 
. control of production-policy then remains outside the tariff area. 
example, electricity production in Canada is largely dependent upon 
tal controlled in the United States. 

Iso within the past ten years and as part of what is called rationalisa- 
, agreements, cartels, trusts and combines have tended to unite 
istrial enterprises of different nations. Within any one State a cartel 
rust may “ rationalise ’’ an industry by closing down obsolete plant 
ne area—thus causing unemployment there—in order to work more 
7 with plant in another area. The same movement internationally 
close down plant in one State in order to produce better in another 
e. The result upon public funds may be imagined. Again, certain 
ortant supplies as, for example, oil, are controlled by a few great 
mational combines, more powerful than many small States. The 
-policy of the Standard Oil Companies or of the Shell-Royal 
hh Company is international in the sense that it affects directly the 
les of many different nations. And into this economic world of 
tional forces has entered, since 1920, the Government of Soviet 
ja acting as a trader in oil in all countries, under the name of the 
P. Enough has been noted, then, to indicate the conclusion that 
mic forces are organised internationally and, even when controlled 
e national group, operate upon all others. The States of the world, 
er, are still rivals rather than co-operators, partly because of the 
of war but partly because the ancient conceptions still prevail with 
d to the effect of State-policy on commerce. 

erce is organised internationally, in the sense that raw materials 
one country are needed for manufacture in another, or because 
stuffs in one area are consumed elsewhere. Shipping, as the instru- 
of these necessities, is also an international service. Commerce 
s frontiers has increased since 1913, in spite of the fact that 7,000 
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miles of tariff-walls have been erected in Europe since the Armisti 
of 1918. The,higher standard of life desired in the modern worl 
makes it necessary to Secure supplies from all countries to be used in each 
country. r 

In economic services which are internationally organised for the 
advantage of consumers, and therefore for the raising of the standard of 
life everywhere, thé Co-operative Wholesale Societies are among the 
most significant institutions of the modern world. Thus the English and 
Scottish C.W.S. supply the Russian Co-operative ‘“‘ Centrosoyus ” with 
most of the tea consumed within the jurisdiction of the Soviet Govern- 
ment. An open credit of about a quarter of a million pounds sterling 
marks the extent of the trade. The relations between the Consumers’ 
Co-operative Societies of about thirty different countries are organised 
through the International Co-operative Alliance, established in 1895, 
Since 1918 many Congresses of the Alliance have been held ; and direct 
trade between organisations of consumers is thus promoted. _ 

The importance of this in international organisation does not rest 
upon the mere extent of the trade. Even the increase of trade by the 
Co-operatives is small by comparison with the vast amount of banking 
business, of foreign investment and of commerce upon the old plan 
But the acquisition of one new habit is more significant of character thar 
the continuance of many old habits ; and therefore perhaps, from the 
evidence, one may expect an increasing attention to means for raising 
the standard of life of the consumer in all countries. Since the chie 
international economic problem of the immediate future is the increas 
of the markets to take up the increase of productive power in all coun 
tries, consumption is more important for policy than production. Wi 
know how to produce but not how to consume. With a skilled organisatiot 
of consumers’ habits, however, the standard of life of the majority coul 
be rapidly raised. d 

Outside the sphere of normal production, but closely affecting th 
economic policy and also the political relations of Governments, is on 
“trade? with important international characteristics—the trade it 
armaments. The private firms which manufacture armaments supph 
partly the State of which the capital-owners of the firm are- nationals 
but partly also the Governments of other States. Those States, such 4 
Greece or Brazil, which have not their own State-factories for armaments 
buy in the open market from Vickers, Schneider’s, the Skoda Works 0 
the Bethlem Steel Works. The Great Powers, Great Britain, France ami 
the United States, have within their jurisdiction the most powertt 
firms which supply the smaller States. Agents of the private armamet 
firms travel to all the minor capitals and advertise the latest warship 
and bombing aeroplanes.! If one State buys a powerful type of bombin 
aeroplane, it is easier to persuade its neighbours to buy a similar type 
for the armament firms supply ‘“‘ defence” against the instruments ¢ 
defence, which they also supply. Thus the organisation of “ defence 
by modern States necessitates a trade which derives gain from fear ¢ 


! See the pre-War study of this in G. H. Perris, The War Traders (1914) 
and a post-War study, Die blutige Internationale der Riistungsindustrie, by 
Lehmann-Riissbuldt (1929). rc 


744 


ack. The more nervous the peoples become, the better the profits on © 
naments. This seems to have been regarded as a danger to international 
1ity ; for in the Covenant of the League of Nations it was laid down 
at the League should ‘“‘ advise ’’ how such evils can be prevented as 
se from the trade in arms ; but so powerful are the interests involved 
at the League has never attempted the task.1 International organisation 
- selling the instruments of destruction to Goverfiments has developed 
ce “the war to end war”: but international organisation for the 
ntrol of the traffic in arms has proved utterly impossible. The chief 
trchasers of arms are the Governments of the modern world, which 
ssumably, in so purchasing, act in accordance with the desires of their 
izens and subjects. Thus tne State itself seems to some to be the chief 
stacle to the improvement in the standard of life which is implied as 
» purpose of modern civilisation. 

Viewed as one whole, the organisation of production and of consumers’ 
yplies in the modern world involves co-operation between men and 
men of many different States, races, religions and languages. Most 
\dern products, such as a shoe, a gramophone or a cake of soap, involve 
mplex organisations for finance, commerce and manufacture. Any one 
de—for example, that in wheat or in motors—is an economic unit 
thin which State-frontiers and language-barriers are not of much 
portance. The ordinary household in any modern country is the result 
international intercourse and international exchange. And in spite of 
yomic nationalism since 1918 and the setting up of new industries in 
countries, the dependence of common life in each country upon all 
ers daily increases. While in each locality some are attempting to 
ply all the necessaries of their neighbours, these very neighbours are 
juiring tastes and habits of using leisure which reduce the proportion 
income spent upon necessaries and increase the proportion spent 
on non-necessaries, for which they depend upon all parts of the world. 
e more the standard of life rises, the greater the use of the international 
anisation of supplies. 


THE THEORY OF ECONOMIC INTERNATIONALISM 


he organisation of supplies in each country, however, is still limited 
he obsolete conception of a local market ‘‘ protected ”’ against foreign 
ers of the goods required for civilised life. Almost all Governments 
d to act as agents for local producers who have influence in the political 
ies. On the other hand, a few countries maintain, with regard to 
t commodities, what is called ‘‘ Free’? Trade—that is to say, the 
rganised scramble for selling in any market at the price that will 
ercut competitors. It is felt by some that if a nation or a group of men 
es to the wall ”’ and loses its occupations, and therefore its purchasing 
er, because of the differential advantage in production of some other 
on or group, it may be good for the rest of the world. But it is bad for 
victims of the “‘ play ”’ of supply and demand. Thus, the need for 
rational economic organisation is obvious ; for supplies are inter- 
onal and no nation ought to suffer. But, at the moment, there are no 
1 See the Covenant, Article VIII., Section 5. 
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new policies concerning the international organisation of commerce, 
We stand irresolute between two obsolete policies—one that of “‘ walls ” 
round a local market ; the other, a scramble in which distress takes the 
hindmost. Meantime, productive power increases so fast that, even if a 
wall kept out all foreign products from a country, that country would not 
provide a large enough market for its producers ; and on the other hand, 
even if all tariffs were abolished, although some markets would be 
extended, the purchasing-power of the majority would not be adequate 
to buy all that is produced. The international economic problem of to-day 
is not to be read in terms of frontiers and “ national ” trade, but in terms 
of the distribution of purchasing-power in all nations. 

One might imagine that, as the new productive power requires larger 
markets, the policy of any one Government would promote the increase 
of the purchasing-power not only of its own citizens but of the citizens 
of other States. Instead of that, however, each Government is dominated 
by small groups who still believe that to reduce the foreigner’s purchasing- 
power is the best way of increasing their own. In the same way, in the days 
of slavery, the slaves having no purchasing-power, the markets were not 
great enough ; and the slave-owners thought they could improve their 
position by reducing more men and women to slavery. And yet, quite 
apart from humane sentiments, Africans are far more useful to us if they 
can buy cotton-goods and gramophones than they were as slaves of 
Europeans in the tropics. Perhaps an international policy may be adopted 
by some Government in the future ; but so far nothing has happened 
except Commercial Treaties on the pre-War plan—‘ pull-devil, pull- 
baker ’—and the most excellent rhetoric at Geneva. The economic policy 
of Governments is like their disarmament policy : it is based upon the 
maxim that “‘ the other fellow must begin.” 

This, however, is not strange; because even the facts upon which 
policy might be based are obscured by the information collected upon the 
old assumptions. Thus statistics of import and export for each country— 
useful for the purpose of taxation—maintain the obsolete myth that a 
** nation ”’ is a trading unit. Differences of currency obscure the exchange 
of goods, necessary for any modern production. A peculiar arithmetic 
provides us with a subtraction sum to show a “balance” of trade, 
according to which it is made to seem that “‘ we ” gain if ““ we” buy less 
from ‘‘ foreigners.” British apples are distinguished, not from British 
boots, but from French apples : and thus the relation between apples and 
boots, in the standard of life, is obscured. And how could we control 
epidemic disease if we distinguished, not smallpox from cholera, but 
French bacteria from British bacteria ? The prevailing conceptions of the’ 
economics of commerce are too primitive for the establishment of 4 
modern policy. It is impossible to have international economic organis- 
ation for the public advantage, until economic conceptions are inter- 
national, or at least until they exclude irrelevant factors in the system of 
production and consumption. 

Thus, on the one hand, there are international Cartels and ‘Trusts anil 
an international export of capital, which may incidentally be advantageous 
to the general public, but are aimed not so much at their advantage as at 
the gain of the owners of capital in the enterprises concerned ; we have 


746 


ernational economic organisation, not as a public service but as a means 
greater private gain. On the other hand, the States of the world, each 
which presumably is a system of public service for its own citizens or 
jects, act as obstacles to the advancement of public advantage outside 
ir own borders, in so far as each Government can be used to injure 
trade or industry of foreigners. Thus the States, which might organise 
co-operation in economic policy, a force capable of directing economic 
anisations for public advantage, are prevented from adopting such an 
momic policy by obsolete ideas. The State-system has not developed 
far as the economic system of finance and commerce. The absence of a 
dern State-system, the survival of State-anarchy, stands in contrast to 
modern system of economic organisation which overrides frontiers. 
Viodern theory, based upon the review of facts, indicates the probable 
olescence in the near future of the territorial State, at any rate in its 
nomic functions. Already the figures for trade and production are 
ng collected by the Secretariat of the League of Nations to show, 
‘** Great Britain ”? and ‘*‘ France,”’ but cereals, rubber and motor-cars 
the whole world. The balance of production and prices as between 
icultural and manufactured products is already recognised to be more 
yortant than the balance of imports and exports for any country. But 
most important factor in the formation of a modern theory of inter- 
ional economic life is the contrast between producing-power and 
suming-power. Obviously the new industrial revolution, which has 
sed idleness in agricultural countries and unemployment in industrial 
ntries, is only in its first phase. Power to consume has not kept pace 
h power to produce. International organisations therefore may adopt 
of two policies—either they may restrict production to maintain 
es in a Shrinking market, or they may take steps to extend the markets. 
the former policy, at the moment, we have examples in the effort to 
sh international agreement for restricting the production of rubber 
tin. This is merely the international version of the policy of holding 
prices, as was attempted by the Brazilian Government in storing coffee, 
Egyptian Government in holding stocks of cotton, and the United 
tes Government in holding stocks of wheat. It may be possible to 
vent the fall of prices at some level ; but no one knows at what level 
her fall can be stopped, because substitution of commodities has 
me much easier in modern civilisation. For example, when Germany 
ng the War was cut off from supplies of Chilean nitrates, the German 
ists drew nitrogen from the air for explosives and fertilisers. It is 
ible that restriction of production may cause substitution of new 
ucts. However, in any case, international agreement for restricting 
uction is difficult to organise without control by a monopolistic 
tional Trust. 

n the other hand, the policy of extending the markets to take up the 
ase of production seems to be more hopeful so long as there are, in 
part of the world, men, women and children with a very low standard 
e. The greater part of the human race, which is in Asia, is still unable 
rchase modern products and therefore still not a “‘ market.’ Even in 
pe and America, within the modern world, poverty is common. 
t is to say, there are millions who need more food, clothing and 
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leisure occupations. It is irrelevant that they are Chinese or Indians or 
Germans, just as it is irrelevant that the food they need may come from 
tropical Africa or from Canada. Again, it is irrelevant that they may buy 
gramophones from England, since the materials that go to the making 
of gramophones come from all countries. The point is that economic 
progress depends upon international organisation for the increase of 
markets in all countries, that is to say internationally. It ‘ pays ”’ a great 
international Cartel to have more purchasing-power, and therefore richer 
people, in French West Africa, for example, although the French State 
may attempt to prevent the sale of non-French products there. In such 
a conflict of ‘“‘ powers ’—the economic and the political—the State will 
prove the weaker. Thus the international need for new markets may 
support the advance of credit to peoples now unable to purchase ; it may 
cheapen production still further; and it may increase the amount of 
leisure available in the whole world, because men spend more in leisure, 
Just as tea was once a luxury for a few and is now, in the modern world, 
available for many, so leisure, which used to be regarded as the privilege 
of a small caste, may be an economic necessity for the new productior 
and therefore available for all men. But if that sort of policy is adopted, the 
international organisation of supplies will be a public service. It may even 
come to be recognised, not as a rhetorical phrase at the end of a chairman’s 
speech, but as a principle of economic policy, that production is mainly ¢ 
service of the consumer and only by accident, as it were, a source 0! 
income for the producer. The importance, even in economic theory, 0 
potential, as contrasted with effective, demand will then be understood 
A price-policy will then be influenced, not mainly by the costs of produc: 
tion but by the existence of potential markets, demanding credit becaust 
they are not actual markets. | 

Again, as the amount of leisure increases and population decreases 
tastes will become more varied and less stable. Thus policy will envisagi 
not merely an extension of the markets for ‘‘ standard ”’ products, sucl 
as cotton-clothing or wheat, but the creation of markets for product 
which never existed before, for example aeroplanes and radio-sets. Tet 
years ago there was no market in radio-sets ; at the moment there is n 
market in television-sets. But invention, advertisement and new tastes 
due to better education, create markets where there were none. Thi 
rivalry of the future may be, not between producers of the same product 
scrambling for the scraps of a shrinking market in traditional goods, bu 
between producers of different kinds of products. But because in non 
necessaries taste is changeable and no market is “‘ safe,” therefore maker 
of non-essential new products will always look outside the frontiers © 
their own State, or outside the barriers of their own tradition, to fin 
alternative markets. This will inevitably lead to increase of internationa 
commerce ; for even if every locality grows its own food, no one localit, 
can be trusted to continue to absorb a supply of non-essentials. - 
besides, the more “‘ modern ” the product, the more varied must be th 
sources of the material necessary for making it. The increase of gramo 
phones involves an increase in the demand for screws and other parts 
Thus modern international organisation of economic life will inevitabl 
disregard frontiers. 
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It cannot be said, however, that such conceptions are prevalent. They 
‘ not even discussed in the existing international institutions for 
anecting economic groups of one nation with those of another, in 
estions of policy. For example, the International Chamber of Com- 
rce holds meetings at which the commercial men of different national 
yups may discuss their common interests. The Chamber has made 
ent pronouncements against war and against obstacles to trade ; but 
viously these do not represent the views of the armament firms, for 
imple, or of the manufacturers protected by tariffs. The International 
deration of Trade Unions continues, as before the War of 1914-1918 ; 
t its meetings are held in an atmosphere rendered stormy by rival 
ups organised under the patronage of the Moscow Government. 
ade Unions in certain trades (e.g. Textiles and Mines) also have their 
ernational associations ; and in such groupings as the International 
sociation of Rotary Clubs there is a vague tendency for men of goodwill 
different nations—to dine together ! But although all such Associations 
1 Groups provide platforms for new conceptions, no such new concep- 
as have come from them. 


CULTURAL INTERNATIONALISM 


[he standard of life, that is to say, the way of living in modern civilis- 
yn, is dependent not only upon supplies of goods and services but upon 
ninant conceptions of the way in which to use such supplies. That is to 
, the standard is fundamentally “‘ moral ”’ or cultural. It is the result of 
ideal, an emotional conception of what is worth while, which is “‘ in the 
”? Thus the way in which men live in London, Paris or New York is a 
laviour-pattern expressive of desires, many of which are hardly 
scious ; but the whole complex of customs is the typical culture of 
dern times. In the modern world we have not merely public drainage, 
> also particular forms of food, clothing and entertainment. There is 
sic also, largely of the eighteenth century, and some painting, which 
| be called modern, outside the public picture-galleries. The arts are 
nificant of the culture of any age ; but for most men, as in the nine- 
ath century, science is more significant of the modern world than the 
3 and science is obviously the result of an interchange of ideas between 
of genius, who belong to different nations. In general, it may be 
med that the whole of that “ culture ’’ which underlies the supply of 
modities and directs its use is international ; for both the sciences and 
arts depend upon the maintenance and development of an interchange 
eas across the frontiers of States and over the barriers of language or 
rse traditions. 
in earlier times the contact of minds, across such barriers within the 
opean tradition, was very largely in the field of the religious conscious- 
. The Roman Church assisted in civilising the European tribes of the 
k Ages : Luther and Calvin at a later date influenced men of other 
ons. Similarly, outside the European tradition, Buddhism spread into 
a and Japan; and Islam connected the Arabs, the Turks, the 
ians and the Moors. But in the modern world the significant contacts 
ss the barriers named above are not religious ; they are in the field of 
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the sciences and the arts. Modern mathematics is international, even in its 
language. Modern physics and chemistry are international. Modern 
medicine is almost international, in its store of knowledge, if not in its 
practice. Similarly in the fine arts, architecture of steel and concrete in 
each modern country is affected by the comparison of experiments in all 
modern countries. The discussion of the actual sciences and arts of to-day, 
however, occurs elsewhere in this book. The point for attention here is 
that some form of social organisation is implied in the activity of modern 
scientists and artists : and that form is international. Scientific societies 
promote international contacts. Exhibitions of the work of foreign artists 
have become the familiar custom in all great capitals. And the increase of 
all this interchange within the past ten years has been remarkable, though 
the new habit is by no means securely established. 

In the larger sphere of education, from the nursery to the University— 
not, after all, a far journey—there is a rapid increase of contacts across 
frontiers. Visits of school-children to foreign countries are muck 
commoner than they ever have been before. The new educational uses of 
gramophones, cinemas and radio spread a knowledge of other village- 
pumps besides our own. Language-teaching is becoming more genuinely 
a study of a foreign or a national mind, and less a collection of tricks, the 
performance of which, if it were attempted outside the school, woulc 
astonish both one’s fellow-citizens and the foreigners, whose languags 
such tricks are supposed to exhibit. Even history, the most traditionalisi 
of all the instruments of education, now begins to recognise that there is ¢ 
modern world of contacts between peoples. School-methods have beer 
revolutionised, and there is a growing interchange of scholars anc 
teachers across the frontiers of States. Thus the organisation of educatior 
tends increasingly to be international.t But there is a long way to go 
before the mental attitudes and assumptions of men are consonant witl 
their daily practice in eating foreign foods and wearing the products 0 
foreign labour. National prejudices are so deeply imbedded in men’ 
minds, that many years of education may be necessary before men ar 
aware of the characteristics of the modern world in which they live. 

For the supply of news from foreign nations a few great news Agencie 
exist, closely connected with Governments and, in one case, the “ ‘Tass 
of Moscow, an instrument of a single Government. Reuter, Wolf an 
Havas, organised from London, Berlin and Paris respectively, supph 
most of the material out of which “‘ the public opinion ”’ of one natioi 
builds its beliefs about other nations. The Agencies have representative 
in many countries, who receive ‘‘ news ”’ from official sources or collec 
news elsewhere. In some cases the representative is either a mino 
official in an Embassy or even an agent for selling goods, armament 
among others. Wealthy newspapers in some places maintain their ow. 
correspondents, who have similar connections or similar plural function: 
But the greater part of the ‘“‘ news ”’ which connects one nation wit 
another comes through the chief telegraphic Agencies, which supply th 


1 The Committee of the League of Nations which deals with “ Intellectu: 
Co-operation ” is a sign of this tendency, but hardly more than a wave upo 
the vast current, which follows its course untouched by the wave. The Co 
mittee may, after the reorganisation in 1930, do more. 
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ess generally. Whatever dangers there may be in the use of this or- 
nisation, clearly the modern world could not exist without such an 
borate structure of information and current comment from diverse 
irces. 
Let us suppose that the organisation of cultural contacts across the 
rriers of race, nationality or language were effectual, what then would 
the result upon the moral standards operative in modern life ? 
early the first result would be to delocalise the mind of the educated 
in; but that would not imply an uprooting of the mind from its native 
1. To be delocalised is not to be déraciné. Cosmopolitanism is only a 
mitive form of internationalism. A man who has no country of his own 
almost as bad as one who is completely absorbed by his own country, 
1 there is no contradiction between going on travels and having a home 
start from, to which a return may be made. The intelligent contact, 
refore, between the French and the English, for example, does not 
ke the French less French or the English less English, although it 
2s make each less primitive. In short, the modern conception and the 
dern practice of civilised life involve the recognition that national 
tures are distinct, but that each nation can develop higher stages in its 
n national or racial culture. Thus there may be a French tradition of 
ture and different stages within the history of that culture, distinguish- 
French medizvalism from the French enlightenment and that again 
m French modernity.! A civilised Englishman is not less an English- 
n because he does not drink as an Anglo-Saxon would. A civilised 
inese need not enslave his wife, nor keep concubines, in order to be 
inese. But the contact between nations is the best means for develop- 
what is best in each. As in the conversation between individuals, 
h develops his own individuality by deriving something from the 
er, sO in the contact between nations, each becomes more civilised 
what it derives from trade or from the exchange of ideas with the 
er. 
[he cultural standard of the modern world is increasingly the result 
contact between different traditions. Thus, for example, the use 
soap made from palm-oil tends to spread into all countries ; and an 
reciation of Chinese art is increasing in the West. But neither wash- 
nor painting destroys the roots out of which each man and each group 
en grow ; and the character of the tree in each centre of civilisation 
be known from its fruit, not from the label that the political gardener 
ches to it. The best fruit of each tradition is the result of free contact 
een all traditions ; and the modern organisation of interchanges in 
re is therefore like an irrigation-plan which transforms primitive 
ges into flourishing cities. The difficulty in appreciating the actual 
tion in the modern world is that we tend to imagine that we are at the 
of a process, whereas we are at its beginning. Civilised life is still a 
experiment, only partially successful. Men cry out that ‘“ demo- 
y ”’ has failed, when it has not been tried ; or that ‘‘ education ”’ is 
ed, when we have hardly begun to discover how to teach or how to 
. History, which is now excavating a past hitherto unknown, is show- 
how far we have come, without indicating how far we still have to go. 
his theme is worked out in my book, Modern Civilisation on Trial (1931). 
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But in' the modern world, the future is beginning to take its due place in 
thought. The England and France of 1950 will not be the England and 
France of 1850, nor even of 1930. The relations between the drama, the 
painting, the music and the common life of different peoples are already 
quite transformed from what they were a century ago. It follows that, if 
we so desire, we can transform the atavistic prejudices which divide and 
destroy into emotional ideals which may create a new civilisation ; but 
this new civilisation, among each people, will contain contributions of 
service and insight from all peoples. Thus the culture of modern times 
is necessarily international in its finest flower, although it remains 
national or racial in its ‘‘ roots ’’ in every land. 


POLITICAL ORGANISATION 


The organisation of law and order and of such liberty as we can achieve 
under a system of law—all this is what is called the State. There are now 
about fifty States, independent and autonomous, and many more insti- 
tutions, to which the same name is applied, which are not in the same 
sense autonomous in all their functions. The history of political organisation 
is complex, and it is enough to note that, at present, the States of the 
world are conceived to include all men among their members and to 
divide the earth into separate jurisdictions. In some cases, as in Abyssinig 
or Persia, the State includes a great number of persons passively subject 
to the command of a few, as indeed is the case in most of the area covered 
by the State called Great Britain, or the British Empire, which includes 
African and Indian races, in no sense “‘ citizens ”? but merely “ subjects ” 
submissive to rule. Citizens are persons having some share, howevel 
theoretical, in the power which is exercised by the Government. But 
citizens or subjects in all the States of the world are also producers anc 
consumers, and they are affected by the fine arts or by such useful art 
as cooking and washing clothes. Therefore in the modern world economi 
and cultural contacts inevitably support political contacts across th 
frontiers of States. Thus the States of the world make up a State-system 
and a Government in the modern world is inevitably in contact witl 
other Governments. 

The functions of the State have greatly changed within the past fift 
years. Until about 1870 the State was chiefly a system for maintainin 
law and order, by the enforcement of regulations in a given territor 
through State-forces, and the exclusion from that territory of any othe 
power by means of armed men. The chief contacts between Government 
were those of war, the threat of war or the preparation for new warts 
The historians of war have recently become apologetic ; but until abou 
the middle of the last century both historians and their pupils, the politi 
cians or statesmen, thought of war as the source of a peculiar commodit 
called “‘ glory.” This faded into “ prestige ’’ in the industrial era; an 
the armed forces of States were regarded in ‘‘ advanced ” countries j 
agents for the sale of goods by the advertisement they. provided for th 
nation whose “ prestige ” they maintained. In the modern world, how 
ever, since the armistice of 1918, it has become popular to say that arme 
forces are for “‘ defence.” The strange results of that form of mytholo 
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be discussed later. Here it is enough to note that the States of the 
ld still remain armed bands “ in the posture of gladiators,’’ and that 
preparation in view of the possibility of future war obstructs the 
gies which might otherwise be devoted to the improvement of health 
knowledge. Only a certain amount of ability is available in every 
eration ; and men in the service of the States of the world still spend 
eat part of the available ability in destroying or planning to destroy 
ability of other men. 

hese same States, however, now perform functions with regard to 
istrial organisation, health and education which were never connected 
| government until about fifty years ago. The new functions of the 
es called France, Great Britain and Germany, for example, are ex- 
sed in factory laws, in the organisation of preventive medicine and 
ie school-system. These functions, and not the exercise of force, are 
significant characteristics of the modern State. But in such functions 
es are not opposed, one to the other : indeed, owing to the increase of 
act in trade, the States have been compelled to co-operate. Hence 
nodern State-system, which is to be seen in the immense number of 
mercial treaties, in the inter-State organisation for the control of 
emic disease, the improvement of communications and the rest. In- 
| a modern State cannot fulfil its functions, even for the sake of its 
citizens, without co-operating with other States ; and the adminis- 
ve offices for commerce, industry, transport, finance, health and 
ation in each modern State act in co-operation with similar offices 
her States. The Universal Postal Union is one of the best examples of 
esults of this co-operation, because in that Union each State carries 
rs for the citizens of other States. The art of government, therefore, 
ss and less concerned with ‘‘ defence,’? and more and more con- 
ed with international organisation ; and in so far as government in- 
es the organisation of public health, for example, the system of gov- 
lent in any country is a positive advantage for the citizens of all 
t countries. The practice of government in the modern world is being 
nationalised. 


THE LEAGUE OF NATIONS 


€ most significant result of this tendency is the League of Nations.! 
League is a system of co-operation under a Treaty, called the 
nant, between about fifty Governments. The system operates 
gh a Council, acting as a sort of Executive, an Assembly, and a 
anent Secretariat, whose office is at Geneva. The Council consists 
presentatives of five Great Powers, with permanent seats on the 
cil, and nine others elected by the Assembly from time to time to 
sent the other members of the League. The Council meets three or 
times a year, usually at Geneva : the Assembly meets once a year, 


e especially Ten Years of World Co-operation, an account issued officially 

the Secretariat of the League in 1930. Also C. Howard-Ellis, The Origin, 
ure and Working of the League of Nations (1929). The League of Nations 
issues popular summaries in Great Britain and the League of Nations 
artisan Association in the United States. 
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early in September, at Geneva. The League has now been in existenge 
since January 1920, when the Covenant came into force. During that time 
it has performed some very useful tasks in the liquidation of difficulties 
resulting from the Great War.! League Commissions restored abou 
400,000 prisoners of war to their homes, thus giving happiness to com. 
mon folk who had suffered from the quarrels of Governments even afte 
peace was made. League Commissions fought and overcame the plagux 
of typhus which was spreading westward from Russia and Poland, sooy 
after the armistice of 1918, thus saving from disease and death Wester 
people who perhaps are not yet aware of what they owe to the League 
The League also provided funds and organisation for the settlement 9 
Greek refugees from Asia Minor in Greece ; it guaranteed and admin 
istered loans for the restoration of the finances of Austria and Hungary 
and it overcame some of the transport difficulties in Europe, which ha 
been left by the Great War. The settlement of certain controversies be 
tween Governments was also achieved through the League, as, for ex 
ample, in the case of the controversy as to Upper Silesia, between Ger 
many and Poland, and the controversy as to Mosul, between Turkey an 
Great Britain.? In some cases warlike action, which would otherwise hay: 
caused open war, was stopped by the League, as in the dispute betwee 
Bulgaria and Greece in October 1925. The normal method of settlin 
disputes which arise out of political or racial rivalries has been concilia 
tion through, or in, the Council of the League; but other disputes i 
reference to “‘ rights ’’ which arise out of Treaties, have been settled b 
the use of the Permanent Court of International Justice, which was sé 
up in connection with the League in 1920. By May 1930, forty-two State 
had ratified the Treaty, accepting the jurisdiction of the Court, an 
twenty-nine had signed the so-called ‘‘ Optional Clause.’ This Clause 
the Statute of the Court is ‘* optional ”’ because it need not be accepted D 
all those States which use the Court ; but it makes “‘ compulsory ”’ on th 
part of its signatories the use of the Gaart for a certain limited number ¢ 
cases—such, for example, as cases of dispute arising out of the terms of 
Treaty. 

The whole of the League system now in operation, therefore, is ten 
tative and, in a sense, experimental. We are in a new world. The relation 
of Governments are not what they were in the days of Napoleon ¢ 
Gladstone ; a new machinery and new methods are being tested. The sut 
cess which so far has been achieved in most’of the tasks undertaken b 
the League is not less important because in certain cases, for example, i 
the Russo-Finnish dispute about Carelia, the League has failed to secu 
a solution. Only those who do not understand the art of government ¢a 
expect that the inherited rivalries and suspicions of the world could po: 
sibly be abolished in ten or twenty years. The actual work, howeve 
already done by the League shows that some of the dangers arising ¢ 
of national rivalries can be avoided. 

The new system is not only a security against the repetition of r) 


1A fuller account is to be found in my book: 1918-1928 : A Short His 
of the World (1928). | 

2 See a full account, with text of telegrams, in Sir E. Drummond (ed.): 
Years of World Co-operation, p. 31 (1930). 
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. It is also the basis for a progressive co-operation between Govern- 
S§ in the pursuit of interests common to all peoples. For example, it 
nerally admitted that security from epidemic disease is an advantage 
ll. The League Health Section therefore carries forward the work 
n before the War by the International Office of Public Health. In- 
ation about epidemics, the fixing of standards for sera and drugs, 
other international tasks have been performed through the League ; 
n these spheres of the art of government even States such as Russia 
he United States, which are not members of the League, have found 
ivenient to co-operate. Similarly, co-operation through the League 
nade it possible to limit the international trade in dangerous drugs 
n prostitution. New functions of government have been undertaken 
> League system, as in the supervision of the government of the Free 
of Danzig, and the League government, during a period of years, of 
aar ‘Territory. These, however, are results of the War of 1914-1918. 
- important are the new principles implied in the protection of 
rities and the supervision of certain “ colonial ”’ territories called 
lates. The Council of the League receives petitions from represen- 
of racial and religious Minorities, if the State, in which these 
rities live, is bound by Treaty or Declaration to grant them certain 
3. And in the case of some territories hitherto under Turkish and 
1an rule, outside Europe, the Mandates Commission of the League 
es annual reports and advises the Council on the situation. By this 
s, the territories divided among themselves by the victors of 1918 
been treated as “‘ Trusts,” for the government of which the State 
olling the territory is responsible before an international com- 
ty, represented by the League. The system has made it possible for 
laints to be made against, for example, the French Government with 
1 to Syria, the South African Government with regard to South- 
Africa, and the British Government with regard to Palestine. The 
lates Commission, reporting to the Council, is thus a new organ of 
nment in international affairs, affecting the relations between 
ean and some non-European peoples. 
other section of the League system is the International Labour 
uisation. The members of the Organisation are, in general, the same 
members of the League, although any State can belong to the 
r Organisation without being a member of the League. The I.L.O. 
stablished under Part XIII of the Versailles Treaty and similar 
f other peace Treaties. It exists for the promotion of industrial and 
progress, in the elimination of inhumane conditions of labour. Its 
al Conference, which meets annually at Geneva, and its Governing 
consists of representatives, not only of Governments, but also of 
ployers’ and the workers’ organisations of the countries which are 
ers. Its permanent Secretariat, international in the same sense as 
League Secretariat, forms the International Labour Office at 
a. The General Conference discusses and, if possible, agrees to 
ntions forming what is sometimes called International Labour 
tion : but these Conventions do not bind the countries concerned 
they are afterwards separately ratified. Several Conventions have 
tified since October 1919, when the first General Conference was 
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held in Washington : and the result of the Conventions ratified, as wel 
as of the influence of the International Labour Organisation in general 
has been to “level up” the conditions of labour in certain backwar 
countries. New conceptions of international agreement with regard, fo 
example, to the uses of leisure, the housing of workers, unemployment ang 
emigration, are being gradually worked out, by means of the informatio} 
collected and published by the International Labour Office; but th 
economic depression during the life of the I.L.O. has been so great, tha 
its full influence has not yet been realised. " 
The principles implied in the new system may now be discussed 
Although there was some experience of co-operation between Govern 
ments before 1918 in limited fields, there has never before been experi 
ence of dealing with major political issues by periodical Conference 
between Governments organised through an established internationé 
Secretariat. The League now acts through an Assembly, a Council an 
a permanent international Secretariat, all of which imply an entirely ney 
principle of co-operation between States instead of rivairy and “‘ defence, 
The system of co-operation between Governments includes tw 
distinguishable methods—conciliation with reference to issues out r 
which disputes or conflicts may arise, and common action when > 
particular line of action is agreed to be to the common advantage. Unde 
the general heading “ conciliation”? may be included the work of th 
Council, chiefly under Article XI. of the Covenant, for the adjustment ¢ 
conflicting interests, and the work of the Court of International Justic 
in the rendering of judgments on cases submitted to it. The work of th 
Council is most important. Here we have a Body of five representatives ¢ 
Great Powers, permanently functioning, and nine elected representative 
of other States, which are changed from time to time by elections to th 
Council in the Assembly of the League. This Body meets about thre 
times a year. Before it are placed any disputes or issues likely to give rit 
to disputes and also all plans for common action by Governments. | 
large and varied experience during the years since January 1920, when th 
Council first met, has established new methods, new skill, new knoy 
ledge in international politics. The Secretariat, through which 
Council acts, has played a part in the formation of a new diplomacy 
providing a point of view with regard to international affairs which is ni 
that of any one Capital, and by frequent travel and contact with t 
Administrative Offices of different States. But perhaps the chief advan 
of Council meetings has been the personal contact between responsi 
Ministers of the Great Powers and other States. Before the War of 191. 
1918 the Foreign Secretaries or Ministers of Great Powers never méi 
each depended for his knowledge of the policy of other Foreign Minist 
upon Embassies abroad. Again, the current business of internati 
intercourse did not involve more than bilateral ‘‘ conversations.” N 
under the League system the Foreign Secretaries and other Minis 
meet personally at fixed intervals at Geneva, that ‘is, in a “* neutral 
atmosphere ; and they have before them not their own quarrels or 
promotion of their own national interests, but the common business of 
peoples. If disputes are to be discussed, these disputes may not direct 
affect most of the members of the Council ; they are therefore able tos 
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‘inadequate a ground for war or the threat of war a dispute is, when 
someone else’s dispute. This may indirectly dwarf their own disputes, 
1ey arise. But secondly, the members of the Council learn to act 
ther for the solution of disputes or the prevention of a crisis. Quite 
t from the success of the Council in adjusting some rivalries (for 
nple, the British-Turkish rivalry in Mosul), and the failure in other 
utes (for example, the Finnish-Russian dispute about Eastern 
lia), much has been learnt as to methods for preserving an ‘‘ atmo- 
re’? within which conflicting interests can be prevented from leading 
ar. The value of Article XI. of the Covenant has proved to be very 
t. The policy of peace is seen to be, not the mere treatment of a crisis 
1e solution of a dispute, but the preservation of contacts which may 
ulate ’ the tendencies to war which exist in every nation. The 
ess of the League system of conciliation has shown that even if no 
sould prevent war after a crisis, such as that of July 1914, had arisen, 
an prevent such a crisis arising. There are obviously tendencies 
rds war in the policy of every State—especially that tendency which 
} to preparation for future war. Fear and suspicion survive ; and 
> are groups of men and women who, perhaps honestly, believe it to 
ieir duty to play upon such fear and suspicion. But such tendencies 
such groups need not cause actual war if they are “‘ insulated,’”’ that 
say, if the close contact of responsible Ministers through the Council 
the free discussion in the Assembly of the League allow those to 
Serate who, in every country, prefer peace and think it possible in all 
mstances. 

1e other aspect of the Council’s work is common action for purposes 
-d to be good for all nations—for example, the conquest of epidemic 
se, the restitution of economic stability, the control of noxious drugs, 
aising of the standard of life of workers in ‘‘ backward ” countries. 
-again, what is most valuable is not the actual work already done 
igh the League system, but the habit of co-operation and skill in co- 
ition which modern Governments are learning. What has been done 
rely an indication of what may yet be done. We are at the beginning 
ir task in modernising government. Such modernisation is still 
ered by atavisms, as in the expenditure on preparations for a future 
but although it seems to be difficult to reduce fear and so reduce 
ents, other interests are gaining the attention of statesmen and 
ry citizens. The increase of attention to more civilised issues than 
nce,’ to public health, to commerce, to the raising of the standard 
» May divert energies now largely wasted in preparations for war. 
eration for common interests, therefore, however unimportant 
interests may seem to be, tends to create an attitude of mind which 
S peace rather than war. Even in that part of its work which is not 
ed to the prevention of war, the League is making peace more 
because more valuable to ordinary folk. Politically, then, in the 
ue system we have advanced greatly within the past ten years. A 
n, State is obviously not a separate unit, but es of a State-system 


g through meetings of responsible Ministers, through an inter- 
1 Secretariat and through the increasing contact between the 
istrative Offices of the different States. 
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The membership of the League for the first six years of its existene 
did not include Germany ; and for the first twelve it has not included th 
United States or Russia. Turkey also does not belong. But the absence 9 
the United States and of Russia as members has not prevented experi 
ments in modern government in the international field. And in som 
issues the Governments of the United States and of Russia have co 
operated with the League. Such co-operation tends to increase becaus 
of the obvious utility of the system to all modern Governments ; an 
perhaps by slow steps the opposition against accepting membership in th 
League may be modified by practical co-operation. There is already ; 
tendency for critics of the League to say that it would be best to hay 
another League of the same sort ! Even the obvious defects of the existin: 
League system show the need for exactly that system—of course, withou 
its defects. Suggestions for the creation of a World-State, in place of 
co-operation between existing Governments, disregard actual experience 
They are Utopian in the sense that they refer to no place at all. But eve: 
such suggestions imply the necessity in the modern world for the recogni 
tion of common interests as the basis of the political organisation connect 
ing peoples. 

This general view of the position in international affairs of the Lead 
system of co-operation, in conciliation and common action, needs to b 
supplemented by a note upon the principles underlying certain new task 
undertaken through the League. For example, some religious and racii 
Minorities have been given by Treaties and Declarations the right ¢ 
complaint to the Council of the League. Many States contain sections ¢ 
races or religious groups which are minorities by contrast with the race ¢ 
group dominating the State, as the Ukrainians and Germans in Polan 
the Germans in Czechoslovakia, etc. Some such minorities have no righ 
under Treaties or Declarations, as for example the German or Sla 
minorities in Italy. But the others can make representations before tk 
Council. In cases in which acute feeling has not been excited, the Leagu 
system has provided some appeasement or adjustment of rival interests 
but in other cases Minorities have had no redress for the grievances frot 
which they say they suffer. The situation is by no means stable : man 
evils undoubtedly exist, which are due either to the tyranny of a majoril 
or the “irredentism’”’ of an excitable minority. But some different 
within the past ten years has been made by the admission of inte 
national responsibility for preventing oppression within the frontiers ¢ 
certain States ; and, at any rate, some attention has been given to tho: 
who have not the power to enforce their claims. Here is a principle ¢ 
international organisation which will inevitably affect the tradition 
view of domestic jurisdiction, of sovereignty and of joint internation 
responsibility. 

Another example of common action undertaken by the League is th 
Mandate System. Certain territories, lately under Turkish and Germ 
jurisdiction, are now administered or controlled by France, Great Britail 
Australia, New Zealand, the Union of South Africa and Belgium, und 
mandate from the League. The principle involved has been labelle 
‘“‘ Trusteeship.” In the case of ex-Turkish territories (the A Mandates 
the Mandatory is supposed to assist but not to undertake complete con 
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idea seems to have been that France and Great Britain would, after 4 
for development, hand over to local political organisations the 
msiblity for government and the power to govern. In the other cases 
1d C Mandates), where the peoples were still in the main primitive, 
Africa and Polynesia, the Mandatory would fit the people for self- 
rnment ; but evidently it was felt that this was in the far future. 
itime the Mandatory would take over complete control and report 
e Council of the League upon what it was doing. To receive and 
ine these annual Reports, the League set up a permanent Mandates 
mission. In practice this Commission has criticised some actions of 
Viandatories ; it has received criticisms of the Mandatories from 
ns resident in the area under Mandate ; and it has suggested some 
s of policy. This organisation therefore represents a new form of 
jational responsibility. The European peoples thereby recognise 
joint duty towards non-European peoples under their control 3 and 
the case of Minorities, although many grievances remain un- 
ssed, the situation is better than it would have been without the 
latory system. Trusteeship, however, involves a claim on the part 
> Trustee that he knows what is good for his ward 3 but if the ward 
ther a child nor an imbecile, he may have his own views on what is 
is good. 
doubtedly it is a step forward that many Governments should 
hise in practice the international aspect of colonial administration 
slonial economic policy. Clearly, in the modern world, what happens 
rench colony in Africa directly affects what happens in neighbouring 
h colonies ; or again, the Union of South Africa cannot treat Africans 
r badly without a reaction among Africans outside the territory of 
inion. Further, skill in tropical medicine and the organisation of 
ies of tropical products require international co-operation. In so 
1erefore, as the Mandate system provides machinery for practical 
eration in colonial policy, it is useful. The common relationship of 
ans to non-Europeans under their control, however, remains 
uous. Trustees who are determined that their wards shall never 
to be wards are indistinguishable from those who, with the noblest 
sions, are too ignorant or too incompetent to perceive the limits of 
wn abilities as Trustees. But it is doubtful whether Europeans 
do know what is good for non-Europeans. It is not impossible that 
hould learn—from non-Europeans ; but they must first unlearn 
perior airs. The Mandates system may do more good to Europeans 
the non-Europeans for whose sake it is supposed to exist. However, 
tep forward from the Congo administration of 1908 and the bland 
cency of British colonial government in the nineteenth century, 
ch it was assumed that nothing valuable was to be learnt from 
ers. 
League system provides a means whereby each nation, through its 
ent, may learn something from every other one. This is not an 
n of sovereignty, if sovereignty means responsibility ; but it is an 
ining of “localism ” and village-pump politics. It is a means by 
each people may learn to look beyond its own frontiers 3 and see 
those frontiers not armed camps but markets. A market, in that 
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sense, however, is not merely a place for exchanging goods and service 
It is also, as the agora was in Athens and the forum in Rome, a place f 
the exchange of ideas. F 

Within the League system is the International Labour ofan 
operating as described above. Here a new principle has been used. T] 
Governments are represented, as in the League Assembly and Coung 
but there is also representation in the Conference and Governing Bo 
of the I.L.O. for organisations of employers and trade unions of f 
different countries which are members of the Organisation. Therefo 
the principle of ‘“ functional”? representation has been established 
international affairs. The “interests ’ represented are not all nations 
and the rivalry between “interests”’ is not the same as the rival 
between Governments. In practice, the divisions on votes in the LL, 
Conferences are not national; for the trade unionists of different a 
tries tend to act together and so do the employers. The issues discu 
are not “‘ defence,”’ prestige and other such obsolete policies, but the 
of production, the hours of labour and the use of leisure. The IL 
Conference has no power to compel action on the part of any oq 
ment or Association ; but it passes Conventions and Resolutions z 
social reform and the improvement of industrial organisation, w. | 
have great influence upon Governments and may be made the basi 
legislation in the different States. Thus, in principle the I.L.O. stat 
for an international policy in the raising of the standard of living i 
nations. 

Also within the League system, but not entirely, is the Perman 
Court of International Justice.? This is the latest development of 
principles which were at first embodied in the Resolutions of the Has 
Conference of 1907 and in the Court of Arbitration then set up, wh 
continues to exist. The Permanent Court of International Justice, he 
ever, is significant of the progress made since 1914. It came into opel 
in 1922, and since that date has had before it important problems 
interpretation of Treaties and actual disputes between States. Its jud 
belong to many different nations. It holds regular sessions; and up 
December 1927 it had given fourteen advisory opinions and thirt 
judgments or orders. For the first time in history, therefore, there ; 
competent Court based upon co-operation between States in the format 
of a single juristic system covering the whole world. Some States, 4 
the case of the League Assembly and the International Labour Organ 
tion, do not co-operate with the group of States maintaining the C 
But in spite of the suspicion and criticism of citizens of States wl 
have not yet developed international co-operation so far as others, 
League system is accumulating experience and strength. : 

The daily activities of administrative or official bodies in moé 
government are more important than occasional legislation or the 
of a judicature ; for government is now a continuous process, not 
occasional intervention or corrective. Thus the value of the Le 
system must be estimated rather by reference to its day-to-day serv 


1 For details see G. A. Johnston : International Social Progress (1924). 
2 See A. P. Fachiri: The Permanent Court (1925). J. W. Wheeler-Be 
Information on the World Court (1918-1928). 
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1) by reference to the settlement of occasional disputes ; and if this 
is applied, it is more easily understood that the system now for the 
time established may become the basis of an entirely new relationship 
veen the peoples of the world. 


THE DIPLOMATIC SYSTEM 


he League system, however, operates within a complex of older 
tutions, of which the most important, in the relation between States, 
diplomatic system. Indeed, the chief issue for the future may be 
ther the old traditions of diplomacy will submerge the new principles 
ied in the League or the League system will transform the old 
tices of diplomacy. Diplomacy to-day is largely the result of the 
m of communication between Governments that was prevalent after 
European Renaissance, when ‘“‘ sovereign ”’ States first came to be 
bases of social organisation. Thus diplomatic practice generally 
ies the assumptions of Renaissance “ sovereignty.”’ A State, on such 
mptions, is a closed system of government, over against and entirely 
out responsibility to other States. The world of States is conceived 
> an anarchy of atoms, not a system. But the States exist on the same 
h and occasionally come into contact ; therefore they keep officials, 
assadors or envoys, resident within the territory of other States, to 
st these contacts. Each diplomatist is supposed to act for the advant- 
of his own State ; and no common interests are assumed to exist. 
Jes, since war is always possible, diplomacy, with its naval and 
ary attachés, must spy upon possible enemies. 

iplomacy in the modern world is in difficulties. It cannot refuse to 
gnise that States are still armed bands : and since war and the pre- 
ion for war involve secrecy and secret bargains, diplomacy is 
ed for the primitive tendencies under which it has to operate. But 
odern times many diplomatists have endeavoured to overcome the 
ial suspicion of peoples and the rivalries of Governments. The 
y system, which has been the basis of International Law, is largely 
esult of progressive diplomacy. Nowadays, in every great capital, 
ne States of the world are represented in a diplomatic corps of 
ssadors and envoys ; and, in spite of surviving hatreds and jealousies, 
ommon interest of all modern peoples is felt to be peace. Peace 
not be secure, if the situation at any moment is so stabilised that 
nces cannot be redressed ; but in the Covenant of the League it is 
ised, first, that Treaties may have to be revised and, secondly, that 
acy provides means of adjustment for contending claims even 
e the League system. If therefore diplomacy can be used for con- 
s readjustment of the claims of different States upon the basis of 
mon interest in progressive peace, the old system will be dominated 
w principles. Instead of a mere bargaining of opponents or rivals, 
d from time to time with a threat of armed force, diplomacy will 
t some interests common to many peoples or to all. Instead, for 
le, of the British diplomat thinking only of British interests, he 
onsider the interests of common folk in all nations, in terms of 
and bread, not of prestige and power. This may be what is 
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meant by those who use the phrase “‘ the new diplomacy”; and j 
follows from such purposes that the means used cannot be deceit ang 
secrecy. 
For such a transformation of the old method of diplomacy, change 
of personnel and of organisation may be necessary. Already the telegrap) 
and the telephone have reduced some Embassies abroad to post-offices 
An ambassador at the end of a telegraph-wire, the other end being i 
control of a strong Foreign Secretary, has not the responsibility or powe 
of the diplomatist in former days. Besides, some States have recentl 
improved their diplomatic services by democratising them ; for men wh 
know nothing of industry and commerce, or of the life of the majority ¢ 
their own ‘country, are hardly good representatives of that countr 
abroad, now that common folk have political power. The days of th 
courtier and the diner-out in diplomacy are gone. The modern Stat 
as was shown above, is a public service organisation ; and naval an 
military attachés are merely survivals. Commercial attachés and Cour 
sellors have been appointed by some Governments ; and the consul 
service is now not so carefully separated from the diplomatic. But th 
system of diplomacy in most States is still pre-modern ; and therefor 
modern international organisation is still only beginning in the dipl¢ 
matic system. The personal contact of responsible Ministers in th 
League system and the new assumption on which that system rests- 
that common interests take precedence—may transform, withot 
destroying, the use of diplomatists in all capitals. Even the Foreig 
Offices, which are supposed to be points of contact between Government 
and are usually, in undemocratic States, staffed by a social upper clas 
may be brought more closely into contact with commerce and cultur 
Modern international life may thus penetrate into the formalities of th 
old tradition.’ ; 
é 


Since the War of 1914-1918 many groups for association across fro 
tiers, for the promotion of common purposes, have been strengthened ¢ 
have come into existence. The Interparliamentary Union provides Col 
ferences for Representatives in National Assemblies who favour peac 
Since women have gained, in most modern States, the political franchis 
their associations have become more powerful—for example, in # 
international sphere, the Women’s International League and the Inte 
national Council of Women. As an example of a new growth may | 
cited the Federation of League of Nations Societies, which holds ¢ 
annual Conference in a different country each year, through which t 
groups that work for peace in the different nations may co-ordina 
their policies. Similarly, the World Alliance of Churches holds Cor 
ferences for representatives of Protestant religious bodies from mal 
countries. The growth in the membership, in the power and in tl 
prestige of such bodies since the War has been very important. It 
indicate that the interests in peace will overcome the tendencies tow 


1 See H. K. Norton: Foreign Office Organisation (1929), and R. Nightingal 
The British Foreign Services (1930. Fabian Soc. Pamphlet). ‘ 
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3; but a candid review of the groups concerned leaves it doubtful 
ther they have enough political weight, enough real sympathy among 
r members, apart from rhetoric, or enough hold upon the soil of 
mon life in the different countries which the members of their 
national Conferences are supposed to represent. Twenty old gentle- 
_and ladies may come together from as many nations and agree and 
solve * that peace is good ; but such “‘ resolutions ”’ have no political 
ificance. It would be a mistake however, it 7s a mistake made by 
ymatists, to underrate the sullen resolution to avoid war which still 
ives among common folk in all nations. Even in those nations whose 
ernments find it convenient to play upon the fear of foreigners, war 
yt yet appetising. Glory is tarnished ; and victory evidently does not 
We may be still a long way from such international organisation in 
elation of Governments as will make war impossible ; but the hesita- 
among common folk to resort to armed conflict for the redress of 
ances still paralyses the efforts of young enthusiasts who suffer 
| the atavism of violence as a policy. 

nong the international institutions in the political sphere, the Labour 
Socialist International (the so-called ‘‘ Second International”) is 
important. In this Association the Socialist Parties of many different 
tries maintain a Bureau and organise periodical Conferences. The 
s discussed include not only war and peace, but colonial government, 
I legislation, the machinery of government and the organisation of 
uction and consumption for public advantage. The constituent 
es of the International are entirely autonomous ; but they are able 
-ordinate their policies in their several Legislatures by means of 
ission with Parties in other countries. This is a pre-War institu- 
revived ; and it is now secure against a rival institution, created 
maintained by the Moscow Government, called the Third Inter- 
nal. 

yw far the Third International can be treated as representative of 
‘ent national groups may well be doubtful. It is supposed to unite 
olicies of Communist Parties in all countries ; but its meetings and 
utions are so completely dominated by the small national group in 
ol of the Government in Moscow that its policy is more like Russian 
erialism ”’ than a genuine internationalism. There are, however, 
rful Communist Parties in Germany and France, as well as in 
a; and if the Third International does include any real contributions 
ught or policy from other groups outside Russia, then it may be 
ered genuinely international. 

€ main point to be remembered, in any analysis of modern inter- 
organisation, is that we are dealing with life and not with a 
situation. The actual institutions of to-day in the international 
both official and voluntary, are only signs of the vitality which is 
elling co-operation between peoples of different races, languages 
aditions. There is a necessity even in human action. It is indeed 
cessary that men should desire more food or more leisure ; but if 
y chance they do, then they must necessarily work for peace. 
in that sense, is not a mere cessation of war. Indeed peace cannot 
til the preparation for war has ceased. But even that is not peace. 
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Peace is the skilled organisation of co-operation between peoples, through 
their Governments, for the advancement of civilised life. 7 


THE THEORY OF INTERNATIONAL ORGANISATION 


The theory of international social life or world-intercourse is ridicu- 
lously inadequate. Indeed it can hardly be said that a modern theory 
exists. Books on political science and social philosophy are still published 
in all countries, which imply the obsolete assumptions of the past ; for 
example, the State is discussed as if its characteristics could be discovered 
by analysis of the “ internal ”’ structure of government or the relation oj 
a Government to the subjects or citizens of which it is the Government 
Perhaps a note in such books, or a concluding chapter, attempts to make 
some reference to the existence of other States, Governments or peoples 
but the original assumption, that a State is a separate unit of government 
still survives. It is not yet understood by political scientists that the Stat 
cannot be defined in isolation—that a modern State, in fact, is an integra 
part of a State-system. Some of the most important characteristics of ; 
modern State and a modern Government arise out of their relationship 
to other States and Governments. Similarly, the analysis of civilisatior 
continues to imply that civilisation is a local growth, with occasions 
external or foreign contacts. But, in fact, modern civilisation is essentiall 
world-intercourse. Political science, therefore, in this matter is not yé 
based upon the facts of to-day. And as for “ social psychology,” whic 
should have added something to the conception of world-intercourst 
some of its authoritative exponents seem to be ignorant of actual socié 
experience. The most fantastic abstractions are made with regard, fo 
example, to a supposed “‘ pugnacious ” instinct and to a “‘ herd-mind 
which is supposed to dominate foreign nations ; and no attempt is mad 
to study psychologically such actual social experience as banking or shif 
building. Again, it seems to be believed that it is social psychology, if 
class of individuals is studied and contrasted with another class. wal 
we have statements about negroes and white men, or about Frenchme 
or Americans, based upon the examination of a logical “class ~ ‘ 
separate individuals. This may be useful ; but it is not social psycholog' 
It is valueless for the theory of world-intercourse, because it discuss 
logical classes and not groups of men in relation. What is socially rere 
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ant is not the difference of a negro from a white man, but the differen 
of the relations between negroes and the relations between white mé 
Social psychology should pay less attention to logical classes and stuc 
the relation between members of groups. | 
The general conclusion indicated is that there is no modern theory 
international intercourse, except in hints and suggestions. What 
would such a theory be, if it existed ? First, it would be an account | 
the most general or pervasive characteristics of contemporary worl 
intercourse. It would in that sense be an abstract science, a system! 
colourless and, as far as possible, unprejudiced statements. But thec¢ 
in the social sciences is inevitably close to plans for action. Indeed, 
the social sciences one cannot even make an abstract theory witho 
affecting action. Thus the mere statement that Law is Command mak 


764 


| 


1 treat Law as if it were Command ; for Law is in the minds of men. 
do not in the same way affect molecules when we say that they are 
nic. They do not hear our observations ; but men do. 

1 the second place, then, a theory of international intercourse is a 
s for action. Let it be assumed that ethics, or moral philosophy, is 
being discussed here; let it be assumed that we know, sufficiently 
practice, what a good man is and what kind of society is desirable. 
3 having been granted, the theory of world-intercourse will suggest 
e of the conditions under which good men and a good society may 
rought into being. For example, if it is good to have soap and motor- 
, it is good to have peace as a means of obtaining soap and motor- 
. But peace is not simple. It involves justice, liberty and order in the 
acts between peoples. And all these require knowledge of national 
acial psychology, of institutional experience, and of the incidental 
ts abroad of local habits. The knowledge of such facts, again, is 
2ss without the ability to lead or the skill in influencing men, which 
titutes the art of government. 

he modern theory of international intercourse is based upon experi- 
, and perhaps upon experiment. It changes as conditions change. It 
(ot now rest upon the abstractions of the Renaissance, upon which 
at part of the theory of International Law is based. The beginnings 
modern theory, however, of the relations between peoples may be 
d in two sections of the subject ; first, in the relation of “‘ advanced,” 
ontrolling, peoples to less powerful peoples ; and secondly, in the 
ion of equals—the theory of the obsolescence of war. 

ne old imperialism implied that superior races or nations must 
rn others. Similarly, Trusteeship implies superior wisdom in those 
administer the Trust. As described above, the Mandate System 
r the League of Nations is an attempt to improve the principles of 
lial government in certain areas. But, as also indicated above, it is 
nonly assumed by European peoples that they know what is good 
1on-Europeans under their control; and here the theory of their 
ionship must be discussed. In the old imperialism control was 
1 by the more powerful nation. In colonial territories the Trustees 
appointed themselves. The system is benevolent alien dictatorship. 
urpose of those in control may be to improve the races under their 
ol, for the common advantage of all the peoples of the world. But 
actice no nation in control is willing to lay down its power : for 
ntly each gains something from it—something more tangible than 
ense of his own benevolence in governing other peoples for their 
Obviously, the people of Great Britain, France, Holland, Italy, 
m, and Portugal, as well as the Japanese in Formosa or Korea, 
some wealth from colonial territories. But the Mandate principle, 
usteeship, which cannot logically be applied only to ex-German and 
kish territories, implies that all control over so-called backward 
es should be exercised for their advantage chiefly. What then is 
advantage ? Who, better than they themselves, knows what it is or 
oO get it? 

e ‘‘ strenuous conditions of the modern world,” as the Covenant of 
eague puts it, means in plain prose, the pressure of European 
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peoples for the obtaining of oil, cotton and rubber. It may be an advantage 
to subject-peoples to sell such goods to Europeans. ‘hey may receive 
in return some European organisation of health, some very restricted 
education and some few commodities. But neither European trade nor 
European government has so far raised the standard of life of “ back- 
ward”? races more than just enough to secure supplies for Europe. A 
modern principle of the relation between peoples could not allow the 
continuance of the current practices of colonial government. Europeans 
are too ignorant of the peoples they control. Social anthropology is only 
just beginning ; and it is still academic. But more fundamental still—the 
assumption of European superiority, as more than a passing phase, cannot 
logically be maintained. Other races are indeed now in a social state from 
which we escaped some centuries ago ; but there is no evidence to show 
that they are not as capable as we have shown ourselves to be in the 
modernisation of ancient customs. The danger of Trusteeship is that it 
may delay the development of backward races. It is tempting for those in 
control to be slow in making those under control fit to escape from it 
A modern prison, as the warder thinks, is very good for the prisoners: 
they would only come to harm if they were not under supervision ! Thus 
the theory of Trusteeship itself has its dangers, even if we assume, wha' 
must be obvious, that the theory of slave-labour, still dominant in South 
Africa, is obsolete. uf 

The only valid modern theory of the relation of races or groups al 
different stages of development is that they must be assumed to bé 
fundamentally equal in rights and status, although at any moment one 
race may not have developed to its full stature. Just as the best teacher 
stands aside when the pupil is educated, so modern nations must stan¢ 
aside when the other races which they control are able to govern them: 
selves. And if they are not so able, after many years of control by others 
that is a condemnation of their controllers. The relation of the peoples 6} 
Asia, who are by no means primitive, to the wealthier and powerfu 
European peoples is already that of equals. Modern political theory assume 
that the Chinese, for example, are not to be taken over as subjects by ant 
European races. The same is true of India. Trusteeship is already in 
applicable in most of Asia, where ancient civilisations survive. But il 
Africa, and in some tropical areas elsewhere, there are races which are no 
yet able to govern themselves. Even these races, however, in the moder 
theory of international organisation, are likely within the next fifty year 
to dispense with European control. The influence of modern commodi 
ties and modern ideas will render alien dictatorship impossible every 
where. A long-sighted policy, therefore, would provide that the obsoles 
cence of alien control shall not be followed by chaos ; but if the controller 
are unwilling to see the writing on the wall, chaos will come. Africa 
and other tropical races are now beginning to claim a larger share in th 
advantages derived from their labour. They may not make that claim | 
force of arms, for the boycott is more modern and more disastrous in it 
effects upon Europe and America ; but the claim to be free of alien con 
trol is now being made everywhere. The relation of races, controllers 
controlled, which we glibly label Trusteeship, is therefore one of the mos 
difficult of all the issues in international organisation ; and the modet 
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ry of that relation is quite different from the theory of Imperialism 
“the white man’s burden,” as understood in the nineteenth century. 


THE CONCEPTION OF “DEFENCE” 


for the relation between peoples regarded as politically equal in 
s, the attempt is now made to avoid the consequences of Renaissance 
reignty. It is agreed that autonomy should not imply conflict, or pre- 
ions for conflict ; and some have spoken of the outlawry of war by 
1, if anything definite is meant, war is conceived to be not a legal 
for any gain. Such a conception would undermine the practice of 
majeure, of violence as a basis for Treaties. The moral effect upon 
ng Treaties, which have been the results of war, might be revolu- 
ry. 

States in fact are armed against other States ; and all Governments 
‘eparing for war against other Governments. The more modern the 
_ the more effectual its preparations, the more destructive the 
ons it purchases, and the more subtle its spy-system and secret 
ments with possible allies. But nowadays each State and each Goy- 
ent is armed only for “‘ defence.”” Aggression is not regarded by any 
e as a possible policy. War as a means of increasing power or wealth 

longer publicly advocated or officially countenanced. Only “‘ de- 

” is regarded as justifiable. On the other hand, defence is force for 
ing “aggression” ; and all States, against whom any State might 
to defend itself, are armed only for defence : therefore no danger 
ye anticipated from any foreign arms—unless, of course, what 
ners say is not to be trusted. But if foreigners are not to be trusted, 
iny other State is justified in distrusting our statement that our arms 
uly for defence, because we are foreigners to them. Again, defence 
sapons is necessarily regarded as possible aggression by anyone 
it whom the weapon can be used. What to one nation is defence of 
itimate interests is to another unjustifiable aggression. Yet each 
1 is treated as the only judge of what constitutes defence in its own 
\ gun has two ends. From the breach end it is ‘‘ defence ” ; but not 
the other end. And in fact the reason why the British are increasing 

ar-aeroplanes is that the French are increasing theirs; and the 
are increasing theirs because the British are increasing theirs. We 
agree to halve the defence on both sides against the defence on 
ides, because neither side trusts the other to carry out such an 
ent. Thus fear and suspicion breed the preparations for war— 
increase fear in other nations and therefore lead to the very war 
which they are supposed to insure the world. 

further act in this comedy, some have evolved the theory of 
al defence.” It seems reasonable enough to argue that the main- 

e of peace is a common interest, and therefore should be achieved 

mon action. Again, that France should be ‘“ secure ”’ is an in- 
ot only of the French but also the British ; and vice versa. The 
ion is made that the arms of each should be used for the ‘* mutual 

” of both. It is further said that armed forces are like police, 
ining a common peace. Therefore, it is argued, they should act 
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together. Other metaphors and analogies are used, as in the reference te 
the “ posse comitatus ” of the British tradition and the duty of all goox 
citizens to assist one another against criminals. By such arguments ang 
metaphors the so-called “‘ policy of security ’’ has been supported, and ha: 
been made the basis for such action as the French and the Czechs be: 
lieved to be promised in the Geneva Protocol of 1924. The nations it 
Europe which have derived advantages from the events of 1914-1918 
have looked to “ mutual defence ” as their best means of securing thei 
gains. These nations have played with the word “ sanctions,”’ as if in ¢ 
war, which is the result of. many years of the policy pursued by many 
nations, there could be one side which was virtuous and the othe 
criminal. i 
The theory is misleading and, in some forms, a travesty of facts. First 
“ defence” is quite impossible against those who are only defendin 
themselves. If mutual defence is necessary, there must be some “ aggres 
sors.” And if armed forces are “‘ police —police are not organised acai 
other police ; therefore armed forces, on one side, must be’ police an¢ 
on the other, “ criminals.’? The conception that a modern State or Goy 
ernment, which is treated normally as defender and police, can sudden 
and, as it were, in a psychological or moral lapse, become an aggressor 
a criminal, is primitive social mythology. It is comparable to the th 
gical idea of a “‘ guilty race.”” Modern war is not made in a day or a wee 
or a year. And again, the criminal in fact is disobeying a law to which h 
is presumed to have given consent. But no nation is disobeying a lav 
which it has consented, if it is, in its own eyes, defending its rights. Hi 
torically, the whole policy and theory of aggression and of crimin 
nations are due to the propaganda used on both sides between 1914 am 
1918. In short, there is no escape from the absurdity of the conception 
defence against defence by extending the area from which any supposed 
virtuous nation can seek its defence. So long as any defence against oth 
Governments is conceived to be necessary for any State, so long are the: 
“ possible enemies.’ And the mere suspicion that some Governments 4 
“ possible enemies ” poisons the whole of international intercourse at 
hinders the modernisation of the State-system. The members of tl 
League of Nations cannot possibly regard one another as- poten ial 
aggressive criminals, while they co-operate in common services for publ 
health or commerce. The situation is ridiculous. ) 


THE THEORY OF THE STATE-SYSTEM 


A modern conception of a State in its relation to other States repuc ia 
the assumption on which “ defence” depends. It involves rather tf 
each State is fundamentally and essentially a part of a single governme nt 
system covering the whole earth—that each Government, therefore, is: 
instrument by which its citizens assist the citizens of other States. Spyl 
and other preparations for war are atavisms. The conception of “4 
fence,” as an excuse for armaments, is a psychological cover. Wat 
force and fraud, organised by one State against others ; and neither 
these is useful or necessary for modern government. The analogy of q 
need for force against individual criminals or dangerous lunatics cam 
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plied to the relation between Governments, as it could not be applied 
e relation between Universities or trading companies. The new situa- 
as between States, is like that between local government authorities. 
county does not defend itself by its police against the police of the 
ibouring county ; one province in Canada, or one State in the United 
s, does not defend itself against the others, for each such institution 
s for the same purpose as its neighbour. We can already see that the 
h of the citizens of Great Britain is an advantage for the citizens of 
ce ; but we have not yet grasped the fact that the law and liberty of 
t Britain are essential for the law and liberty of France—that dis- 
‘is like an epidemic disease. We have not yet grasped the fact that 
is no need for Great Britain to be ‘‘ defended ”’ against France, nor 
rance to be “‘ defended ” against Germany. 

the modern conception of the State-system, there are of course 
>-forces for the suppression of crime or private violence ; but there 
theory of “‘ defence ”? against any official institution or other State. 
-is irrelevant to the modern theory is the fear of aggression ; and it 
r, not aggression, which keeps States armed against other States. 
problem of disarmament is not a problem in defining aggression, 
problem in abolishing or diminishing fear ; and the conception of 
al defence only confirms fear. Men cease to fear their neighbours, 
hen they are stronger than those neighbours, but when they do not 
in terms of comparative strength. Thus the modern view of the 
“system indicates a policy, which is that of creating mutual confi- 
: by the habit of co-operation. 

is is no easy task. Suspicion of foreigners is old ; it is maintained by 
ance and inattention ; and it is easily developed by any person or 
) able to excite fear of the unfamiliar. Again, apart from suspicion, 
3m is traditional. Each linguistic or “‘ custom ” group tends to cen- 
al thinking ; it examines its own entrails when it is unwell and 
S$ its own ability when the weather is fine. This nationalistic egoism 
ds into commerce and finance. Thus co-operation between Govern- 
3 or between groups in different States must develop slowly. Small 
$ exist in every State who cannot think in modern terms. For them, 
f foreigners is as natural as fear of the dark may be to children. 
ry fears breed nursery policies, for example, in playing at soldiers. 
ers are regarded as beasts of prey, unintelligible and therefore to 
pected. A group with such ideas in one nation, playing at soldiers, 
s the fear of a similar group in another nation ; and thus “‘ proves ” 
satisfaction of each such group that the other nation is a possible 
» an aggressor or a criminal. 

ractice, the very groups which live upon fear of foreigners dominate 
olicy in most States. The majority of men and women in normal 
never think at all of the foreigners, on whose labour they depend 
food they eat. Thus in normal times the group that is preparing 
e war is left a free hand in its preparations, which alarms similar 
abroad, who therefore hurry on with their own preparations. The 
t of this old comedy occurs when the generals and admirals, whose 
t is to regard foreigners as dangerous and suspicious, are placed 
ommissions for disarmament or the reduction of arms. The users 
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of arms are treated as experts in the discarding of arms ; and quite na 
ally they can think of no alternative but new and more efficient wa 
(by mutual defence, etc.) of using arms. 
It cannot be denied that groups, which assume that violence is a m 
of maintaining the rights or interests of a State or its citizens, do have 
great influence. The Committee of Imperial Defence in Great Britain, 
for example, is very powerful in deflecting or in directing the foreigr 
policy of the British Government. Again, it cannot be denied that violen 
groups may take control of the Government of any State and thus become 
a danger to any other State. Practical politics requires the elimination ¢ 
such influences within the States of the world before peace between 1 
States is secure. Theoretically, in a world of States already disarme: 
some assistance might be required within any State for the suppressi 
of violent groups within it. And in such a world the police-force 
of all States might have to act together. But that is a situation ii 
which Governments no longer rely upon force of their own as agai 
other Governments—in which, therefore, armed forces are really poli j 
forces. And that situation implies complete mutual confidence as betwee 
Governments and the citizens of those Governments. The world 
present is not like that. The preliminary work of taking any one State ot 
of the hands of those who do not understand any instrument of policy b 
force has not yet been done; and probably it cannot be done by direct 
tacks upon militarism and the tendencies towards militarism. “‘ Changin 
the subject,” however, is a good policy. The obsolescence of wa 
mentality will probably occur, not through attacks upon war, but thro 
increased attention to details of co-operation between Government 
When men acquire the habit of acting together for specific commo 
purposes, they lose fear and suspicion of one another. When Government 
cease to “ defend ” their subjects from foreign bombs in times of war an 
foreign oranges in times of peace, they will learn to think of oranges an 
not of bombs. And when scientists are able to distinguish between 
possible uses of science, they will not devise new weapons, as they <¢ 
not now invent new diseases. There was a time when scientific ingenull 
was devoted to the manufacture of new instruments of torture ; but wec 
not use torture now and therefore science has been applied to other pu 
poses. Future ages will look back with astonishment at men, calling them 
selves civilised, who now devise new weapons for the destruction of the 
fellow-men, at the call of what they imagine to be patriotism 5 but | 
present one of the chief causes of the fear which leads to war is the em 
ployment of science to make war more destructive. i 
The theory of international intercourse finds its chief obstacle in 
assumptions which give rise to the inherited conceptions of patriot 
and the “ nationalism ” of modern times. If one’s country is falsely ¢0 
ceived to be civilised by isolation and segregation, then naturally @ 
fear of foreign influence can be believed to be “ patriotic.” But no civilis 
country has developed its own civilisation by itself. Its science, its maa 
facture, its government itself, are the result of an interchange of ide 
between many different nations. Indeed it has been well said that nothit 
is truly patriotic, in the old sense of that word, except barbarism. Fra 
in the eighteenth century, for example, became more civilised, not throu§ 
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wars of Louis XIV, but because of the trade and the science of men 
noticed by the historians. And whatever may have been true of the 
t, at present the civilisation of each country and its true greatness 
end, not upon its security from foreign influence but upon a con- 
ious and complex interchange with all foreign countries. Modern 
iotism—modern love, that is to say, of one’s country—makes one 
ceive the need of one’s own country for international intercourse. The 
: service of one’s own country is not its ‘‘ defence ”? from foreigners, 
increase of its contacts with foreign countries. It follows that men will 
er think of other nations as they should, until they can think and feel 
ut their own country in modern ways. 

fodern international politics assumes that the common interests of 
nary folk are the same, whether they live in France, Germany, Eng- 
| or America. These common interests need no “‘ defence ” by armed 
e ; but they do need co-operation between peoples of different races, 
uages and traditions, because the common interests are health, food, 
hing, leisure and the means of enjoying leisure, all of which are in- 
sed by intercourse between peoples. For such purposes Governments 
t, not for prestige, or glory, or even “‘ defence of legitimate interests.” 
sre interests appear to be in conflict, there are modern methods, in 
or diplomacy, for adjusting them or for avoiding violence, because 
ence is a lunatic’s plan for maintaining interests. Skill in the organisa- 
of the State-system, upon a basis of world-intercourse, is rapidly 
ving. The percentage of the primitive in all countries is being reduced 
10dern education. The commerce of the peoples is increasing. Modern 
is becoming too full of varied interests to leave a space for atavistic 
3 and suspicions. Men may soon become too busy to go to war or 
| to prepare for new wars. And when that situation is established, as it 
well be before the majority of men realise what has happened, the 
lish patriotisms, the narrow nationalisms and the appeals to violence, 
still prevalent, will have disappeared. Men in all lands will then be 
to work, with both hands and their minds free, for civilised life. 
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THE SCIENCE OF HISTORY 
I 


FE ew professorial pronouncements in recent years have excited 
much controversy as Dr. J. B. Bury’s challenging assertion, twice utteret 
during the course of his inaugural lecture in January 1903, that “‘ histor 
is a science, no less and no more.” There may have been some point i 
his throwing down the gage of battle twice. For from two opposite side 
champions at once emerged to take up his challenge and enter into com 
bat with him. On the one hand, natural philosophers came forward t 
contend that history is much less than a science ; on the other hang 
literary men came forward to contend that it is much more. 

The natural philosophers—men devoted to the study of the physic 
universe—maintained on their side that the data of history, unlike th 
data of the sciences with which they themselves were conversant, are ur 
certain and indeterminable ; that no direct observation of the alleged fact 
of history is possible ; that no experiments are practicable ; that ever 
historical event is a unique event which in no conceivable circumstaneé 
can be repeated ; that, consequently, no sort of exact classification ¢ 
events is feasible, and that nothing of the nature of generalisations ¢ 
scientific laws of history can be formulated ; that, moreover, the data ¢ 
history are infinitely complex ; that there is no agreement among hi 
torians as to what is important and what is insignificant ; that the elemet 
of accident in history destroys all calculation and frustrates all attempt: 
prediction ; and, above all, that the apparent presence of personality an 
freewill in each individual man renders all efforts to establish history on 
scientific basis futile and even ridiculous. “‘ Ascience of history,” said P. 
fessor W. S. Jevons, “ in the true sense of the term, is an absurd notio 

The literary men, on the other side, contended that, whether or 
history is a science, it certainly is an art ; that science at its best can - 
vide no more than the dry bones of history ; that the imagination of d 
poet is needed in order to make them live; and that, when they 4 
imaginatively alive, the highest skill of the accomplished writer is 1 
quired if they are to be decently clothed, and if they are to be present 
in such a manner as to make them effective in the world. The litera: 
men contended, further, that the passionless indifference of the man 
science is out of place and intolerable in the case of the historian who 
dealing with the affairs of sentient souls, since, as Professor G. I 
Trevelyan says, ‘‘ the man who is himself devoid of emotion or enthusias 
can seldom credit, and can never understand the emotions of others.” | 

So was the battle joined until finally a sort of permanent triangul 
stalemate was achieved, the men of science and the men of letters assaili 
not only Professor Bury, but also one another. Nevertheless, out of 
hurly-burly one truth at length emerged obvious and clear. It was 
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the conflict was largely a mere logomachy, or battle of words, and 
a little preliminary definition of terms might have obviated the 
ter part of it altogether. For both “science” and “ history ” are 
iguous expressions, and unless they are carefully defined it is pos- 
>, and indeed probable, that persons who use them in controversy 
employ them in senses so diverse that they will really be arguing 
it totally distinct and separate things, never coming face to face at 
“ Science,” says Lord Acton, “ is the combination of a great mass of 
lar facts into the unity of a generalisation, a principle, or a law, which 
ciple or law will enable us to predict with certainty the recurrence of 
events under given conditions.”” No wonder, having formulated this 
uition, he gives an emphatically negative answer to the question 
in there be a science of history ? ”” But science, although, no doubt, it 
ys seeks to generalise, always gropes after laws, and always covets 
zift of prophecy, is by no means deprived of its name and character 
fails to attain these goals of its ambition. The name and character of 
ice, for example, are not denied to meteorology because generalisa- 
; concerning the climate (particularly in England) are impossible (at 
rate in parliamentary language), because the laws according to which 
hine and storm succeed one another are as yet undiscovered, and 
use the weather forecasts of the experts are usually wrong in exact 
-as they are precise. In spite of all this, meteorology is admitted to be 
ence. For “ science ” can be quite accurately and adequately, as well 
uite simply, defined as ‘‘ systematised, organised, formulated know- 
>.” It is enough to give the quality of a science to a subject of study 
it should be pursued with a single eye to the ascertainment of truth ; 
it should be marked by a diligent search for all relevant facts ; that 
ould be built up with a critical judgment from which all presupposi- 
and prejudices have been eliminated ; and that it should be, so far 
3 content permits, reduced to the simplicities of uniformities, cate- 
s, and laws.' There is, therefore, no justification a priori for exclud- 
history, or indeed any subject whatsoever, from the rank of the 
ces. And if, in practice, some subjects have to be excluded, their ex- 
on is due solely to the fact that, when exposed to those tests of a 
ce which have just been enumerated—search for truth, accumula- 
of fact, critical judgment, elimination of prejudice—their content 
hes away. Is such the case with history ? It does not appear to be 
or in the stable qualities of human nature, and in the permanent con- 
of man’s terrestrial environment, history is provided with constants 
st as real as the dubious atoms of the chemist or the elusive electrons 
physicist. History treats of the actions and reactions of essentially 
ging man and essentially unchanging circumstance. What then is 
ntent ? 


ofessor T. H. Huxley says, “ By science I understand all knowledge that 
upon. evidence and reasoning”; Dr. Alex. Hill maintains that “ all 
gent knowledge is science,” and that “science is knowledge in 
ctive’ ; Professor Karl Pearson shows that “ the classification of facts, 
cognition of their sequence and relative significance, is the function of 
e” ; while the American Professor, F. J. Teggart, defines science as 

* the systematic investigation of the processes manifested in 
mena. 
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This question compels us to consider the connotation of the tery 
** history.’ And the most cursory examination enables us to perceive tha 
the word is used in several widely different senses. Ignoring, however 
finer shades of meaning, we may content ourselves with distinguishin 
the three following. (1) “‘ History ”’ is employed, conveniently no doubt 
but quite improperly, to connote the actual course of events. We speak q 
“ makers of history ’? when we mean, not the writers of books, but me 
like Alexander or Cesar or Napoleon, who by their actions have deflecte 
the stream of the world’s affairs. We talk of the “ influence of history’ 
when we think, not of the potency of manuals, but of the power exerte 
by circumstances during the process of time. This use of the term v 
may dismiss. It is a terminological inexactitude which has to be permitte 
because unfortunately there is no other single word that stands for th 
temporal procession of the world’s affairs. (2) The second importat 
sense in which the term “ history ” is used is that in which it connot 
the narrative record of the course, or of some portion of the course, of tk 
world’s affairs. This is a proper use, and it is the most common use. Tht 
we have histories of England, France, or Germany ; histories of at 
science, or literature; histories of anything and everything that hi 
evolved in the course of time and left traces of its evolution behind 1 
But although this second use of the term is proper and popular, its en 
ployment leads to confusion. It leads, indeed, to that fundamental cot 
fusion which is at the bottom of all the controversy as to whether histot 
is an art or a science. For if history is a narrative, then it is a work | 
literary composition ; and literary composition is an art. That is qui 
true. But the art of literary composition when applied to history is be 
connoted by the word “ historiography.” And if that word is employe 
controversy dies away. ‘“‘ Is historiography an art or a science?” 
question has only to be asked to be answered : it is, of course, an art. 
way is cleared for the consideration of the word “ history ” in its 
and more precise connotation. For (3) ‘‘ history ” in its original and s 
etymological sense means “‘ enquiry,” or “learning by enquiry,” 
“ knowledge gained by a process of enquiry.”’ The underlying idea is 
vestigation, research, persistent pursuit of the truth. And in this sens 
the word history is scientific, or it is nothing at all. i 

But if history in the sense of enquiry is a science or nothing at 
what sort of a science is it ? What does it enquire into ? What is its subj 
matter ? What are its aims ? What are its methods ? The answers to $ 
of these questions will be manifested more fully as this article procee 
For it will be seen, when the history of historiography is surveyed, that 
different times very different answers to some of them have been autho 
tatively given. Here and now, in relation to the present day, the follo 
brief remarks may be ventured. 

First, what sort of a science is history ? It is not, like astronom 
science of direct observation ; or, like chemistry, a science of experimél 
It is a science of criticism. Its nearest analogue among the natural scien 
is geology. Just as geologists examine the earth as it exists now, in ore 
to find out, if possible, how it came to be what it is, so do historians stu 
the extant relics of the past in order, as far as they can, to explain 
phenomena of the present. And just as geologists are dependent for th 


776 


upon such scanty evidences of the operations that occurred in 
te epochs as have happened to survive in nature’s chaotic rubbish- 
, so are historians dependent for all their knowledge of bygone events 
such concrete survivals, or such records and traditions, as may 
chanced to escape the all-devouring maw of time. These relics and 
ments and memories are the only present and tangible facts with 
h historians come into contact. They are the basal material of their 
ce. But they are valuable and important not at all for their own sakes, 
nly for what they reveal. They reveal past facts, yet even these not 
tly, but as seen through the refracting medium of the human mind. 
1 the historian has eliminated, so far as he can, the elements of error 
his records and has extracted such pure and unadulterated fact as 
ins, even then he has not come to the end of his research. For be- 
and beneath all events and all monuments there lie the thoughts, 
cts of will, the emotions of which they were the manifestations or 
ations—ultimate facts of the human spirit wholly beyond the direct 
vation even of those in whose midst the events transpired or among 
1 the monuments were constructed. It is for these hidden springs of 
1, these spiritual and enduring realities, that the historian, in the last 
t, seeks. 

sondly, into what does history enquire ? Briefly, it enquires into all 
existing relics and records of the past as seem likely to assist in the 
nation and elucidation of the present. 

irdly, what is the subject-matter of history ? History, as such, in the 
ific sense of the term, has no subject-matter at all. It is simply a 
-of enquiry. In order to acquire a content, it has to associate itself 
some adjective or other. Thus political history deals with past affairs 
te ; ecclesiastical history with the past affairs of the church; and 
. And there is no adjective relating to the concerns of men with 
1 it may not be associated. In other words, the sphere of history is 
as the sphere of human interests itself. Quicquid agunt homines: 
ng that men do or suffer, make or destroy, lies outside the scope of 
ical investigation. The muse of history can say, with Terence, 
mi mihil a me alienum puto. 

rthly, what is the aim of historical investigation ? The answer has 
y been indicated. It is: ‘‘ the explanation and elucidation of the 
t.” All the materials with which history has to deal are actually 
g materials : nothing that is entirely past and gone can possibly 
within its cognisance. Historical enquiry, moreover, has inevitably 
dertaken in accordance with the ideas and the interests dominant 
moment of investigation : no historian can abstract himself from 
vironment. Nor, indeed, should he make any attempt to do so. 
is purpose as a historian is precisely to attain to an understanding 
f his environment and of himself. In short—as Professor Benedetto 
has pointed out—in a real and not merely a paradoxical sense of the 
sion, all history is contemporary history, and all true historians 
illy-nilly, philosophers. 

y, what are the methods of history as a science ? This, of course, 
estion far too big to be answered at all fully in an article such as 
esent. Those who wish to know the detailed reply should consult 
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such books as the following: J. G. Droysen, Grundriss der Hist 
(1858); E. A. Freeman, Methods of Historical Study (1886); E. Bern. 
heim, Lehrbuch der historischen Methode (1889); C. Langlois et 
Seignobos, Introduction aux Etudes Historiques (1898); E. Meyer, 
Theorie und Methodik der Geschichte (1902); and C. G. Crump, 
Logic of History (1919). Here it must suffice to mention the followi 
main points which are emphasised by one or more of the writers enum: 
erated. History as a science differs fundamentally from the physica 
sciences : it is, as has already been remarked, a science not of observatior 
or of experiment but of criticism. Its data, Droysen tells us, “‘ are not pag 
things, for these have disappeared, but things which are still presen 
here and now, whether recollections of what was done, or remnants 6; 
things that have existed, or consequences of events that have occurred,’ 
Its first task (Die Heuristik) is the collection of these data ; that is to sa 
the accumulation of authentic facts. But since facts are infinite in numbe 
and since the immense majority of them are of minor significance 
although none is wholly without significance—some principle of selectio; 
is necessary. What principle of selection do historians recognise ? Prob: 
ably no two wholly agree upon this crucial matter ; that is to say, prob 
ably no two, if set to describe the same event or movement, will pick ou 
quite the same features as important. The older historians were attractet 
by the abnormal, the dramatic, or the heroic. They portrayed, in thei 
best literary style; the unusual, the tragic, the sublime. The modett 
scientific historian, however, tends to select from the limitless data at h 
disposal just those facts which seem to him to help to explain and eluci 
date the evolution of human society as it exists to-day. Most of th 
original sources of these relevant data are documents, although othe 
sources exist in such things as implements, buildings, earthworks, pic 
tures, sculpture, and even oral traditions. Yet so pre-eminent in import 
ance are the written records of the past that MM. Langlois and Seignobo 
go so far as to say : ‘‘ Pas de documents, pas d’histoire.” The collectin 
of data from documents involves a highly technical and eminently scien 
tific training in philology, paleography, and diplomatic, into the pat 
ticulars of which it is unnecessary for us to enter now. 

When the relevant data of history—the raw materials—are collected 
the second process to be undertaken is criticism (Die Kritik). The stat 
ments of the documents, or the evidences of the other relics of the pas 
have to be examined in order that their authenticity and credibility mé 
be determined. Questions have to be asked, and so far as possible af 
swered, respecting such matters—especially in regard to documents 
as their original genuineness, their accurate transmission, the inheref 
credibility of their statements, the mental and moral condition of thet 
writers. | 

The third and final process, prior to the synthetical construction of th 
historiographical narrative, is that of interpretation (Die Hermeneutik 
the most difficult of all. It is here that genius such as that displayed D 
Leopold von Ranke, by Fustel de Coulanges, or by F. W. Mai ani | 
specially manifests itself. It involves the play of a scientific imaginatior 
capable of the highest flights, and yet restrained within the straite} 
limits of veracity—the sort of imagination that enabled the zoologi 
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vier to reconstruct long-extinct prehistoric monsters from a few scat- 
>d bones that had happened to remain extant. For many periods of 
rory, and particularly for the Early Middle Ages of Christian Europe, 
documentary and other remains are so scanty, the ignorance, credulity, 
| mendacity of the writers were so great, the modes of thought and 
rs of life of the people were so wholly different from those of the men 
aither ancient or modern times, that only the most supreme gifts of 
ipathetic imagination—gifts of both intellect and emotion—are 
quate to an effective interpretation. 

© much for the science of history as it is conceived of at the present 
. We must proceed, later on, to treat of the present position of the 
nce in Great Britain, on the Continent, and in America ; and, further, 
enquire into the relation of history, as now studied, to the life and 
ught of our time. Before, however, taking up these matters of the 
ment, we must turn back for a short space and survey the steps by 
ch the science of history and the art of historiography have reached 
ir present condition of development, 


II 


‘though the conception of history as, in any sense, a science is a very 
nt one, nevertheless history as the record of bygone times has ex- 
d ever since man acquired the art of writing. And, no doubt, for count- 
ages before even that remote date, the story of still earlier ages was 
iembered and was transmitted from father to son by word of mouth. 
doubt, moreover, the purpose for which this ancient story was from 
to age recited and eventually recorded was precisely that same pur- 
e for which history is studied and written now, namely, in order to 
rpret and inspire the present. The earliest chronicles that have 
1e down to us—those of the Egyptians, the Babylonians, the Assyrians, 
the Hebrews—contain amid the records of many mere marvels (such 
he appearance of comets or the birth of two-headed cows) the stories 
livine providences and the tales of national heroes. The third century 
saw the almost simultaneous appearance of the Egyptian Annals of 
etho, the Babylonian History of Berossos, and the Books of the 
onicles of the Kings of Israel and Judah. But earlier than these were 
two Hebrew Books of Kings (about 575 B.c.), and still farther back 
ut 900 B.C.) the Jahvist sections of the Pentateuch, Joshua, and 
uel—the oldest historial works in the extant literature of the world. 
purpose of these works was, of course, didactic and pragmatical. The 
ers were very little concerned to investigate the sources of their in- 
ation, nor did they trouble themselves much about the accuracy of 
r assertions. Their business was to preach righteousness, to extirpate 
atry, and vindicate the ways of God to Man. 
striking contrast to the piety of the Orientals were the secularity 
rationality of the Greeks. These remarkable peoples had come as in- 
ers and invaders—from about 2000 B.C. onward—into regions where 
old Mediterranean civilisations of Crete, Egypt, and Asia Minor were 
y established. It was the Cretan or “ Minoan” civilisation with 
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which they came primarily into contact. Much of it they absorbed ; but 
its mythological elements were so different from their own that out of the 
clash a general and healthy scepticism arose. The Greeks began to see 
things as they actually were, without the trappings of superstition. They 
sought for natural causes in respect of phenomena which hitherto had 
been assigned to the incalculable caprice of countless divinities, and when 
Thales of Miletus was able to predict an eclipse which the event (585 B.c ) 
exactly verified, an epoch in the emancipation of the human intellect was 
marked. The Greeks henceforth displayed a passion for enquiry—what 
they called isropia, or history—and among the subjects of their insati- 
able curiosity were pre-eminently the affairs of the human race. They 
travelled widely ; they examined the ancient civilisations of the East and 
the novel barbarisms of the West ; they searched out the secrets of the 
past ; they never rested until they had attained to a rational interpreta- 
tion of things. The first Greek historian known to us is Hecatzeus, a fellow- 
citizen of Thales, born in Miletus in or about the year (546 B.C.) in which 
the great philosopher died. He wrote of the origin of the Greek peoples 
and of their early wanderings. No doubt he made many mistakes in de- 
tail, but his spirit was the right one. He had the scientific mind. “‘ What 
I write here,”’ he said, “‘ is the story which I believe to be the true one; 
for the legends of the Greeks are many, and in my opinion absurd.” The 
successor to Hecatzus was the great Herodotus of Halicarnassus (c. 484- 
c. 425 B.C.), sometimes called “ the father of history.”? He had a fine 
theme, namely, the conflict between the Greeks and the Persians, between 
Europe and Asia, between West and East. And he rose to the height of 
his opportunity. For he recognised that the struggle that was decided at 
Salamis, Platza, and Mycale (480-479 B.c.) was a mortal contest between 
opposing civilisations and between wholly incompatible ways of life. 
Hence in his great work he presented us with priceless pictures of the 
rival cultures, and with an inimitable narrative of the course of a series 
of events on which the destinies of mankind depended. The third notable 
Greek historian, Thucydides (c. 471-401 B.C.), had a narrower though 
still important and interesting theme, namely, the fratricidal but eminently 
dramatic and fluctuating Peloponnesian war between Athens and Sparta 
(431-404 B.c.). He was much more careful than Herodotus had been to 
verify his statements ; he was far less inclined to wander from the main 
stream of his narrative into irrelevant (though fascinating) by-ways ; he 
_ had incontestably a superior power of story-telling. But on the other hand, 
his interests were more restricted ; he too much identified history with 
mere politics and war; he failed to penetrate to the deeper causes of 
events ; he attributed too great an influence to the actions of individ 

e.g., Themistocles ; he saw all things in a false perspective. Above all, he 
wrote history with a rhetorical—or what Croce calls a “ practicistical ”— 
purpose. That is to say, he regarded it not so much in the light of a science 
whose function it is to explain and elucidate the present, as in the light 
of an art whose function it is to determine the course of the future. He 
held a cyclic view of human affairs ; and maintained that ‘‘ an accurate 
acquaintance with the events of the past would be useful, because, in all 
probability, the same sort of things would happen again.”’ Polybius (c. 204- 
c. 122 B.C.), another Greek historian, who lived in Rome and wrote of th 
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nan Republic, shared the belief of Thucydides in the cyclic revolu- 
of the polities of man; but he was far more scientific than Thucydides. 
tt is to say, he was cooler, more impartial, less rhetorical, con- 
.ed rather to interpret the present than to control the future. His prime 
iness was to explain in the light of history how it was that the Roman 
state had attained a condition of stability and power so incomparably 
erior to that of the city states of his native land. This business he 
eved in a work of massive solidity, comprising both a narrative of the 
nan conquests and an analysis of the Roman constitution. His work 
model of judicial impartiality, and is therefore somewhat dull. He held 
doctrine, later propounded by Dionysius of Halicarnassus (c. 15 B.C.) 
by Viscount Bolingbroke (A.D. 1735), that “‘ history is philosophy 
hing by examples.”’ 
‘he native Roman historians were few and late : until the second cen- 
’ B.C.—that is, until the publication of Cato’s Origines (c. 160 B.c.)— 
annals of the Latin city were in Greek, and mainly written by Greeks. 
- first notable work of Latin history was, indeed, the inimitable 
lic War of Julius Ceesar—the great Cesar, the democratic republican 
se name became a synonym for autocratic empire, a man of genius 
ally unapproachable in statesmanship, in generalship, in oratory, and 
terature. Yet, though Cesar’s Gallic War (51 B.c.) gives a vivid and 
terly account of seven of the eight campaigns that resulted in adding 
-w province to the Roman Empire and in extending the Latin civilis- 
n from the Mediterranean to the Atlantic, it is primarily an autobi- 
phy. With all its impersonality and restraint, it is essentially its author’s 
ogia pro vita sua. And the same remark bears good respecting its 
iel, the less accurate and less perfectly constructed Commentaries on 
Civil War, published after Cesar’s death in 44 B.c. Not wholly un- 
thy to follow the writings of the incomparable Cxsar were the works 
is contemporary and supporter, Sallust (86-34 B.c.). He wrote of the 
its of his own turbulent times in a detailed history of which, un- 
inately, only a few fragments remain. He also wrote monographs on 
Conspiracy of Catiline, which had taken place under his own eyes, 
on the Fugurthine War, which had been waged two generations before 
ay. His story of Catiline is a vivid piece of contemporary journalism ; 
ccount of the struggle of Rome with Jugurtha, however, involved 
rch which showed Sallust to be a historian of no ordinary perspica- 
and power. He wrote partly for the pleasure of telling a fine tale 
y ; but partly also, and primarily, for the sake of conveying the moral 
incompetencies and treacheries such as those that had marked the 
idian war, together with depravities and perfidies such as those of 
h Catiline and his comrades had been guilty, would inevitably and 
ily entail the ruin of Rome. He wrote with a profound pessimism. 
aw the state of the republic sinking from bad to worse. And he had 
hope that either the warnings of his writings, or the vigorous anti- 
cratic actions of his friend Julius Cesar, would stem the descent of 
ity to destruction. A more cheerful, and as it turned out, a more 
te view of the Roman fate was taken by Livy, whose career (59 B.C.- 
7) formed a bridge linking the Republic to the Empire, and the pre- 
stian era to the Christian. He—the Treitschke of antiquity—in a 
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style redolent of the Greek rhetoricians, sang the glories of the Roman 
Commonwealth, told the story of its expansion, and appealed to the pride 
and ambition of its citizens to maintain and enlarge its boundaries and its 
might. He saw the evils of his own day, but he had faith that Rome would 
suppress them, surmount them and survive, as she had so often tris 
umphed over still deadlier calamities in the great times of cld. As a his= 
torian he was careless in matters of detail ; he gave currency to countless 
unsubstantial legends ; he settled questions of truth by means of his Ow , 
predilections : “in rebus tam antiquis,’ he comfortably said, “ st que 
similia veri sint pro veris accipiantur ”’ ; necessity, to him, was the moth 
of invention—he freely composed speeches for his leading characters. / 
hundred years later than Livy flourished Tacitus, the last and in respect of 
language the most notable of all the great Roman historians (A.D. 55= 
c. 117). Although the son-in-law of Agricola, the conqueror of Northern 
Britain, and although himself a consul and a frequenter of the imperial 
court, he was under no illusion as to the moral decadence of Rome. He 
depicted in his Annals, in lurid and ineffaceable colours, the depravities 
and the iniquities, the cruelties and the treacheries, of the palaces of 
Tiberius and Nero. Over against them he set the virtues and the sim- 
plicities of the Teutonic barbarians—recently brought into contact with 
the Empire—who inhabited the forests of Germania. Tacitus was un- 
questionably a moralist rather than a scientific historian. He employe d 
history, as Juvenal employed poetry, as an instrument with which te 
scourge the profligate degenerates who occupied the high places of State 
during the central period of his life. 

One of the marks of Roman degeneracy which impressed itself upor 
the attention of Tacitus was the spread of the cult of Christianity. ‘Tacitus, 
of course, could not understand the new religion, and since it prevailed 
mainly among slaves and aliens he considered it beneath his pride to ex- 
amine it. But since he noticed that it led its votaries to decline milite 
service, to withdraw from social life, and to repudiate the ceremonia 
worship of the emperor, he had no hesitation in pronouncing Christians 
to be ‘‘ enemies of the human race.” In spite, however, of the contempt 
of the worldly-wise, and the active hostility of the momentarily-great, the 
new religion spread until in the fourth century after Christ the empero: 
himself was constrained to profess conversion, to proclaim himself the 
protector of the Church, and the bishop of bishops. The conversion of 
Constantine (A.D. 306-337), and the triumph of the Christian Church 
over Roman paganism which was completed within the limits of the cen- 
tury, had a profound effect upon historiography. The writing of histor) 
passed into the hands of priests and monks, and in their hands it re 
mained throughout the medizval millenni1m. This meant that historio- 
graphy was reduced to the rank of the handmaid of theology ; that it wa 
made, as never before, pragmatic and didactic; that it lost whatever 
scientific character it had ever had, and became wholly indifferent both 
to truth and probability ; that it became filled with miracles and marvels; 
that it ceased to regard any values that were not religious ; that it lost ¢ 
sense of perspective, placing the Hebrews in the forefront of the drama 
of the ages and relegating all the empires of antiquity to the background 
or the wings ; that, in short, it blotted true history out of existence for 4 
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isand years. The impressive unity of the Roman World was broken 
Belligerent and culturally-primitive barbarian tribes settled them- 
=s where once had been established the civitates of the Empire. The 
lan peace gave way to the incessant conflicts of inter-tribal war. 
lisation, almost exterminated throughout the West, maintained such 
as it was able to preserve, in monasteries and churches. Here history 
sort continued to be studied and written. For example, the Chronicles 
fricanus (A.D. 221), Eusebius (c. A.D. 340), and Jerome (c. A.D. 400) 
rided a rigid framework of fictitious chronology from which (as over- 
ed and renovated by Scaliger in 1583 and by Usher in 1650) history 
hardly even yet been able to emancipate itself. The Septem Libri 
oriarum adversus Paganos of Paulus Orosius, a mass of tendentious 
>, maintained itself as the standard authority on secular history from 
fifth century to the fifteenth, when it was consigned to the rubbish- 
) by the destructive criticism of Flavius Blondus. 

ut if patristic historiography was fatal to the science of history, it was 
yay of compensation the creator of the philosophy of history. Fantastic 
ere the illusions of the early Christian Fathers respecting the actual 
se of terrestrial affairs, they certainly succeeded in viewing the pro- 
of history steadily and in viewing it as a whole. They perceived in 
srogress of humanity from the Garden of Eden to the New Jerusalem, 
vay of the Fall of Adam and the Redemption effected by Christ, a 
y perfect in its dramatic integrity. They thus emancipated history 
1 local and temporal limitations, and gave it an unprecedented dig- 
as the record of God’s dealings with Man. The Ecclesiastical History 
usebius (A.D. 324) was a work of a new type: it was the first attempt 
rite a history of civilisation. St. Augustine’s Civitas Dei (A.D. 426), 
of the outstanding books of the world’s literature, may similarly be 
rded as the first attempt to frame a complete philosophy of history. 
as, however, a singularly unsuccessful attempt; for it contained 
1er philosophy nor history, but merely theology and fiction. Never- 
‘ss, it was a sublime effort of the sanctified imagination. In order to 
t the charge that the capture of Rome by the Goths in 410 was due 
ie abandonment by the Romans of the old gods under whose tutelage 
‘ity had become great, Augustine surveyed the whole course of affairs, 
n and divine, from the casting of Satan out of heaven to the final 
of Judgment. All that he says about the Civitas Diaboli—that is about 
our successive pagan empires of the Assyrians, Persians, Mace- 
ns, and Romans—is a mere travesty of fact, a farrago of nonsense. 
his pseudo-philosophy reduces mankind to the condition of mere 
ets—helpless pawns in the frightful game played on the board of 
ty during the zons of eternity between God and the Devil. Neverthe- 
ugustine’s conception, both of history and of philosophy, remained 
ant throughout the thousand years of the middle ages, a nightmare 
sion. 

e middle ages, thus auspiciously inaugurated, got all the general 
history they seemed to need from Augustine and Orosius, and all 
cclesiastical history considered good for them from Eusebius and 
ntinuators, Socrates, Sozomen, Theodoret, and Cassiodorus. The 
al contributions which the middle ages made to historiography 
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were of a very different order. They consisted primarily of annals and of 
chronicles. The annals—closely akin to those which had characteris 
the dawn of civilisation in Egypt and Babylonia—were mere jottings 
contemporary events made in the margins of the chronological tables 
means of which the date of Easter was determined. Many of the even 
mentioned, especially in the earlier annals, were of the most trivial d 
scription, e.g., earthquakes, miracles, the transfer of sacred relics, the bi 
of six-legged pigs, and so on. Gradually, however, the quality of the e 
tries improved, until in the later middle ages such annals as those of Roget 
of Hoveden, or the Greater Annals of Cologne, became valuable recor 
of historical happenings. The chronicles attempted a larger survey. Kee 
ing the annalistic form, they professed to summarise the history of 
world from the creation to the date of writing. For the earlier section 6 
their chronology they were usually content to transcribe the fabulo 
fabrications of Eusebius. For the later section, however, dealing with thei 
own days, they drew upon more authentic sources of information, an 
gradually they became works to which the name of history might not i 
appropriately be assigned. Among the many notable and invaluab 
chronicles of the closing period of the middle ages the following may 
mentioned as typical ; the Chronicle of Nantes in France (to A.D. 1049) ; the 
Anglo-Saxon Chronicle (to A.D. 1154); the Chronicle of Otto of coal 
in Germany (to A.D. 1158), and the Greater Chronicle of Matthew Paris i 
England (to A.D. 1255). In the fourteenth and fifteenth centuries the 
annalistic form began to be dropped, the number of recorded miracles 
and marvels tended to diminish, the style of consecutive narrative com 
menced to prevail. Works of the new type were well represented by the 
famous and delightful Chronicles of Froissart (A.D. 1337-1410), and by 
the not less attractive and far more scholarly Memoirs of Philippe de 
Commines (A.D. 1445-1509). 
It is probable that the improvement characteristic of the later medizvai 
chronicles was due in no small degree to the influence of the Arabic 
civilisation of the contemporary Muhammadan world. Christianity and 


although theologically in a state of reprobation, were possessed of a ter 
restrial civilisation incomparably superior to their own. For example, if 
the sphere of historiography, with which alone we are here concerned 
Masoudi of Arabia (A.D. ?—956), in his Ketab-al-Adjayb, had surveyee 
with masterly ability both the history and the ethnography of Westert 
Asia, Northern Africa, and Eastern Europe ; Ibn-Khallikan of Damascut 
(A.D. I21I-1282) compiled a dictionary of historical biography not um 
worthy to be compared with the classical Parallel Lives of Plutarch; 


1 So excellent both in form and substance was Ibn-Khallikan’s book that, s@ 
hundred years after its first appearance, it was thought worthy of translatioL 
into English: cf. M. Slane, Ibn-Khallikan’s Biographical Dictionary, 4 Vos 
(1842-1871). : 
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,aboveall, Ibn-Khaldun of Tunis (A.D. 1332—1406) wrote, inter alia, a 
legomena to Universal History so remarkable in the sweep of its in- 
nation, the sanity of its outlook, and the profundity of its philosophy, as 
ustify Professor Flint in speaking of the great Tunisian scholar as ‘‘ the 
nder of the science of history.””?! 

“he influence of this Arabic culture, which reached Christian Europe 
nly through the universities of Southern Italy and of Spain, was among 
potent causes that brought the middle ages to an end, and ushered in 
dawn of modern times. Among other influences tending in the same 
ction were those that came from the Far East by way of the trade 
tes opened up by the conquests of Jenghis Khan (A.D. 1162-1227) and 
successors. ‘These included the art of printing, which brought the 
ical monopoly of knowledge to an end ; the use of the mariner’s com- 
3, which made the great voyages of discovery possible ; and the inven- 
of gunpowder, which revolutionised the art of war, and so terminated 
military ascendancy of the feudal chivalry. The century A.D. 1450- 
© was the great age of transition. 


dB | 


he renaissance of humanism, which was one of the most striking 
ures of the age of transition from the medizval to the modern times, 
essentially a revolt of the long-suppressed paganism of Italy against 
domination of the Church. It was in some respects a reactionary and 
ogressive movement. It meant a return to the study of moribund 
ages, a resurrection of defunct and obsolete classics, a revival of 
astic philosophies, and above all, a descent to moral and social 
dards deplorably lower than those attained during the ages of faith. 
bably, however, it was a necessary stage in the emancipation of the 
stern intellect from the ecclesiastical fetters in which it had been (for 
y00d) held fast for a thousand years. What but the power of Plato 
d have broken the spell of Aquinas ? Who save Julius Cesar could 
> shaken the authority of Hildebrand ? What lesser influence than 
of Cicero could have challenged the ascendancy of Augustine ? 

1 the sphere of historiography the humanistic revival meant the 
arisation of history, the transference of the task of recording the 
se of affairs of state from clerics to laymen, the suspension of chron- 
of all sorts and the substitution of writings of a very different 
acter—writings in which the spasmodic workings of divine provi- 
e and the frequent interventions of the saints gave place to the 
matic machinations of diplomatists and the intermittent arbitra- 
s of the sword. It meant, in the second place, an excessive dispar- 
ent of the middle ages, as though they had been nothing but a 
d of suppressed liberty and vile Latinity ; and, as a counterpart, an 
sive adulation of the ages of classical antiquity, as though they had 
essed the attainment of all that the mind of man could desire. It 
t, thirdly, a vast improvement in the style of literary composition, 
ification of the Latin vocabulary, an imitation of the best models of 


or an admirable account of Ibn-Khaldun and his work see R. Flint, 
of the Philosophy of History (1893), pp. 157-171. 


785 


the Augustan epoch—an imitation which, however, sometimes became 
so slavish as to render the writer, in his rhetorical efforts, unable to say a 
plain thing plainly, or even to convey any intelligible meaning what- 
soever. It meant, fourthly, a revival of the pagan and pessimistic idea of 
cyclic movements in history (as opposed to the idea of the single progres- 
sive movement from the earthly to the heavenly paradise) ; to a recrudes- 
cence of the pre-Christian conceptions of capricious fortune and inex- 
orable fate ; and to a return to that individualism and emphasis on per- 
sonality that had been so conspicuous a feature of the writings of such old 
historians as Thucydides and Plutarch. Finally, however, and above all, 
it meant the advent of a new critical spirit—a return in a novel guise of 
the old Greek passion of insatiable curiosity and unfettered enquiry. A 
tremendous sensation was caused in ecclesiastical circles when Lorenzo 
Valla (c. 1406-1457) demonstrated beyond possibility of dispute that the 
so-called Donation of Constantine—one of the central pillars of the tem- 
poral power of the papacy—was a clumsy forgery concocted in Rome 
nearly five centuries later than the date which it purported to carry. Les 
sensational, but even more remarkable as displays of his critical capacity, 
were his disquieting dissertations on the text of the Vulgate, and his 
destructive essays on the early decades of Livy. 

Leading exemplars of the new humanistic historiography in Italy wer 
beside Lorenzo Valla, (1) Leonardo Bruni (1369-1444), whose Histor} 
of Florence in Twelve Books was the first considerable work to display 
the leading characteristics of the new school—its secularity, its classicis 
its rationalism, its individualism ; (2) Poggio Bracciolini (1380-1459 
secretary to seven successive popes, whose Eight Books of the History of th 
People of Florence provided a conspicuous example of the way in whi 
devotion to Latin style could obscure Italian sense ; (3) Flavio Biondi 
better known as Flavius Blondus (1388-1463), the greatest of all 
humanistic scholars of his age, who wrote numerous works on Romai 
antiquities, and in addition thirty-one books of a history of Christendo 
since the fall of the Roman Empire, which served as the basis of all sub: 
sequent study of the subject ; (4) Auneas Sylvius Piccolomini, Pope Pius 
II (1405-1464), who brought a unique knowledge of politics and thi 
experience of extensive travel to aid him in his delineations of German} 
under Frederick III, and of Bohemia during the Hussite wars. Bu 
eminent and typical beyond all these were the two great and whol} 
emancipated Florentines (5) Niccolo Machiavelli (1469-1527) and (6 
Francesco Guicciardini (1483-1540), who in the completeness of thet 
paganism, their contempt forthe middle ages, their hatred of the papacy 
their absorption in politics, their devotion to their country, and thet 
skill as narrators, marked the apex of humanistic historiography. | 

Outside Italy the humanistic movement gradually spread, and befor 
the middle of the sixteenth century most of the countries of Northert 
Europe had seen the rise of historiographers of the new order, whethe 
nominally orthodox like Piccolomini, or frankly pagan like Machiavelli 
Here and now it must suffice to mention a few representative names 
Among the earliest and best was Polydore Vergil (1470-1535), an Italié 
ecclesiastic who settled in England and there wrote a History of Englant 
in the Reign of Henry VII that served as a model for all subseque y 
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oriographers in this country. Next in order of time came Joachim von 
tt—commonly known as Vadianus—in Switzerland (1484-1551). He 
layed in his Grosse Chronik der Aebte von Sankt-Gallen a critical 
mand of his sources, a philosophical insight, and a power of literary 
entation, that placed him high among the historians of his time. 
lost exactly contemporary with Vadianus was the German Beatus 
manus (1486-1547), who applied to the sources of early Teutonic 
ory the same canons of critical exegesis as his friend Erasmus was 
lying to the study of New Testament texts and ecclesiastical records. 
n to Spain the humanistic tide extended, and Diego de Mendoza 
33-1575), the historian of the Castillian conquest of Granada, showed 
, with all his piety, he had learned from the Italians both how to cross- 
nine his authorities and how to write. In Scotland humanism was 
thily represented by the learned George Buchanan (1506-1582). He 
a marvellous command of the purest Latin, and he could tell a story 
1) unexcelled clarity and vigour. His critical powers, however, were 
equal to his literary capacity and he embodied in his Rerum Scoti- 
m Historia masses of legendary and miraculous rubbish. Humanism 
hed France curiously late. Not until Joseph Scaliger (1540-1609) in 
De Emendatione Temporum tried to harmonise the Eusebian chrono- 
with the proved facts of secular history did a genuine humanistic 
lar appear in the Valois kingdom—and Scaliger’s later associations 
> with the Netherlands rather than with France. When he was a pro- 
or at Leyden he had among his pupils the portentous Hugo Grotius 
33-1645), in whom the humanistic renaissance in the Low Countries 
luced its finest flower. 

ut humanists like Buchanan, Scaliger, and Grotius were men of a 
different type from the pagan classicists of Italy. They were men of 
Reformation rather than of the Renaissance ; Christians of a new and 
age sort rather than Neo-Platonists ; Hebraists or even Philistines 
er than Hellenists or Ciceronians. The Italian humanists in their 
ch for classical texts had discovered the Greek New Testament, and 
study of this unfamiliar and revolutionary document revealed not 
the fact that the Latin Vulgate contained some very bad perversions 
e doctrines of Christ and the Apostles, but also the fact that the 
olic Church under the fifteenth century popes was a remarkably 
rent institution from the Christian Church of the first century evan- 
ts. The Italian scholars made the discovery, shrugged their shoulders, 
went their way. It did not interest them. The Greek of the New 
ment was so different from the Greek of the age of Pericles that they 
d lest any careful study of it should spoil their style : even Cardinal 
bo warned his friends against reading the epistles of St. Paul ! North 
e Alps, however, the result was different. To the sober and serious 
ars of Germany, Switzerland, and the Low Countries, the content, 
e language, of the Greek New Testament—and of the Hebrew Old 
ment, the study of which soon followed—was of prime significance. 
e in these regions, instead of a movement of return to classical 
uity, there was a movement of return to primitive Christianity. 
movement was strongly aided by the desire of the northern peoples 
ancipate themselves from the Latin yoke, and to escape the 
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enormous and growing exactions of the papal court. This combined move- 
ment—moral and intellectual on the one hand, racial and political on th 
other—came to a head in Germany in A.D. 1517, when Martin Luther 
an Augustinian monk and a professor at the university of Wittenberg 
proclaimed anew the Pauline doctrine of justification by faith, and chal. 
lenged the whole papal system of sacraments, priestly absolutions, pen. 
ances, and indulgences. ; 
This is no place in which to recount the story of the great Reformatior 
struggle, or to retell the horrible tale of the so-called Wars of Religion 
Enough for us to note that, as the result of this struggle and these wars 
Christendom was rent in irremediable schism, and that controversy rage 
with a ferocity unknown since the remote centuries when Paganism an 
Christianity contended for the soul of Rome. Now Christianity—like it 
predecessor Judaism and its offshoot Muhammadanism, but unlike mos 
of the other great faiths of the world—is a historic religion. That is to say 
it asserts as its fundamental dogmas the verity of certain cardinal event 
alleged to have transpired in time and space. And not only is it histori 
in its foundations, it has also spread and developed by a historic 
evolutionary process. Hence the controversy between Luther and hk 
Pope, between Protestants and Catholics, and between the numero 
sects that rapidly arose in the disintegrated Church, became a con 
versy in which history was called upon to provide some of the most fo 
dable missiles and some of the highest explosives. An immense imp 
was thereby given to historical research. The research was, of course, 
an extremely impure kind. It was undertaken, on both sides, not in 
interests of scientific truth, but in the interests of party propagan 
Nevertheless, just as religious toleration was the unintended but inevi 
able consequence of the indecisive Catholic-Protestant wars, so was hit 
toric truth the indirect product of the clash of the rival Catholic-Protes 
propagandas. Never before had there been such a rummaging in the d 
heaps of forgotten ecclesiastical history ; never before had the methods 
historical investigation been developed to so high a degree of efficien 
From the blows of Protestant steel upon the flint of Catholic immobilit 
the spark of historical verity was somehow struck. 
Robert Barnes’s Vite Romanorum Pontificum (1536) and John Foxe 
Book of Martyrs (1554) were but preliminary biographical skirmishes 
The attack of the main Protestant army upon the Catholic citadel w 
delivered by means of the famous Magdeburg Centuries, first published 2 
Basel, under the title Historia Ecclesie Christi, during the years 1559 
1574. This great work surveyed, century by century (whence the title b 
which it was popularly known, and under which it was actually publishe 
from 1757 onward), the history of the Christian Church from its found 
tion to the year A.D. 1400. Treating the Church as depicted in the Acts¢ 
the Apostles as the divinely ordained standard of organisation and dot 
trine, it depicted the ecclesiastical history of the succeeding fourteé 
centuries as the story of a rapid and continuous corruption and declim 
It administered a wholesome shock to a complacent Christendom, and? 
provided a mass of authentic information respecting Councils and popé 
that required a lot of explaining away. The Magdeburg Centuriators4 
Matthias Vlacich (Flacius) of Magdeburg and his collaborators—initiat¢ 
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modern rationalistic study of ecclesiastical history. The challenge of 
Centuries of Magdeburg called forth the answering Years of the 
linal Caesar Baronius. Baronius was director of the Vatican library, 
so he had full access to the unparalleled collection of medizval docu- 
ts which that vast storehouse of historic material contained, and still 
ains. It had never before been drawn upon for historiographical pur- 
s, and accordingly Baronius was able to lay before the learned world 
es of new information which conclusively refuted many of the 
tions of the Centuriators. Nevertheless, Baronius over-reached him- 
and did serious harm to his cause, by his excessive economy of truth 
by his wholly unscrupulous method of controversy. His Annales 
stastict were published in Rome during the years 1588-1607. Their 
erous errors, their flagrant suppressio veri, and their unwarranted 
stio falsi, made them an easy prey to the searching and remorseless 
isms of the great Protestant humanists, J. J. Scaliger and Isaac 
ubon. And so the great controversy went on. 
her influences, however, beside theology, in the sixteenth and seven- 
h centuries, were stimulating the study of history. First and fore- 
of these were the influences which flowed from the regions opened 
y the great voyages of exploration and discovery that were the out- 
ling features of that era. The Christian civilisation of Europe was 
ght into contact in Mexico and Peru, in Borneo and the Spice 
ds, in South Africa and the archipelagos of the Pacific, with civilisa- 
or barbarisms wholly alien from those of the Mediterranean world, 
et venerable with an immemorial antiquity, and fascinating with the 
tion of curious novelty. The historic imagination was quickened ; the 
: of historical enquiry was widened ; investigation into customs, 
lers, beliefs, modes of political and social organisation, took the 
of the monotonous annals and chronicles of the stagnant middle 
The earliest writers of this new order of social historians were 
ly, as was natural, Spaniards. Eminent among these were Gonzalo 
viedo (1478-1557), Bartolomé de Las Casas (1474-1566), Francisco 
omara (1512~c. 1570), and Antonio de Herrera (1549-1625). A 
d influence, closely associated with this first, was the change in the 
mic organisation of Christendom caused by the opening up of the 
World. Colonisation, overseas commerce, capitalism, unregulated 
try, de-feudalised agriculture, produced a social upheaval that set 
ers of the unhappy and disturbed proletariat to enquire into the 
and justification of the systems of law and government by which 
ere inconvenienced. In England, for example, the Norman Con- 
got the unenviable reputation of having been the cause of most of 
es that afflicted the seventeenth century peasantry. Agitators, there- 
ike Everard and Winstanley made it their business to enquire more 
hat precisely the Norman Conquest was. 
more important than either geographical discovery or social transi- 
a cause of historical activity were the constitutional conflicts that 
d the century A.D. 1550-1650. Three of these were of supreme 
cance. One was the struggle of the Dutch Netherlands to maintain 
cient rights of self-government and provincial autonomy against 
croaching centralisation of Philip of Spain. The controversy which 
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preceded the War of Independence necessitated profound research ia 
the archives of Burgundian and even Carolingian times. Another cruci 
conflict that turned on historic issues was that between the French Ki 
and his feudal nobility. A number of works, half-legal, half-historical—¢ 
which Hotman’s Franco-Gallia (1574) is among the best known—expose 
the Capetian origins of the French monarchy, and maintained the caus 
of constitutional government. But greater and more far-reaching in its . 
sequences than either of these conflicts was the mortal struggle that bro 
out in the early seventeenth century between the Stuart kings of Engl 
and their parliaments. Each side appealed to precedents. The kings c 
tended that they were claiming no prerogatives that had not been p 
sessed without dispute and exercised without opposition by Elizabet 
and Henry VIII. The parliaments on their side maintained that they wet 
claiming no privileges and asserting no rights that had not been full 
admitted and allowed by Henry VI. Antiquaries on both sides were st 
to work to ferret out old charters, examine obsolete statutes, and colle 
relevant precedents. The king’s researchers, and in particular a 
attorney-general, were extremely successful in finding information 
cerning the countless pettifogging and irritating ways in which medi 
monarchs had raised money from their reluctant subjects. On the o 
side, the great parliamentary lawyers—Coke, Selden, Spelman, St. Joh 
and the rest—made permanent contributions to English constitution 
historiography, as well as to English constitutional development, by m 
vealing the foundation on which the liberties of the subject were base 
The controversy between Charles I and John Hampden was almost! 
rich in its influence upon the development of the study of history in En 
land as was the controversy between Leo X and Luther in its influem 
upon the development of the study in Germany. And once again, wh 
the tumult of the battle had died down, it was found that in the spa 
between the exhausted combatants, but subject to neither of them, 
toric truth at length stood free. 
The tumult of religious and political conflict, however, was long 
dying down in Europe. Not till the eighteenth century was well advane 
did scepticism in matters theological, and stagnation in matters politic 
allow sufficient tranquillity of soul for history to re-assert itself as a scien 
and not a weapon of war. The first clear voice that sounded in the eig 
teenth century, recalling history from the battlefield into the study, ca 
from the remarkable Giovanni Battista Vico (1668-1744), whose ¢ 


human society, the method of its study along strictly logical lines is 0 
sidered, each epoch (including the much-maligned middle age) is view 


is treated as at once cyclic and progressive, and the general idea of a pl 
vidential plan is inferred. As a contribution to the philosophy of histe 
Vico’s Scienza Nuova stands in the front rank of eighteenth century Wi 
ings. The actual study of history along rational and scientific lines, ) 


The task of applying his principles he had to leave to others. And ame 
the first and most eminent of these was Montesquieu (1689-1755). Fi 
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Montesquieu was a disciple and conscious follower of Vico is a matter 
auch dispute. He had a copy of the Scienza Nuova in his library, but 
e is no direct evidence that he had ever read it. But if he had not, then 
| most remarkable manner he exemplified its precepts in the wide 
eys of history and politics which he made in his Lettres Persanes, his 
tise on La Grandeur et la Décadence des Romains, and his Esprit des 
. In these works, with the calm detachment of a naturalist, he ex- 
ned and compared the constitutional development and the existing 
litions of the English and the French, contrasting them with those of 
Romans and of other peoples of recorded antiquity. He made a valu- 
and enduring contribution to a science of society by emphasising the 
ion of climate to institutions and ideas. More destructive in his 
tical criticism and in his frank irreverence was Francois Marie 
uet, commonly known as Voltaire (1694-1778). His Histoire de 
rles XII (1731) was a brilliant and illuminating survey of the meteoric 
er of the Swedish warrior-King ; his Siécle de Louis XIV (1751), 
\doning strict chronology, made a penetrating analysis of the elements 
rength and of weakness in the France of /e roi soleil ; his Essai sur les 
érs (1756), the first serious attempt to write a universal culture- 
ry, was notable for its recognition of the debt of Christian civilisation 
e Arabs, for its treatment of social and economic as well as political and 
ious affairs, and for its total repudiation of all those supernatural ex- 
ations of events which had dominated historiography from the days of 
ius to his own. Something of the rationalistic and comprehensive 
t of Voltaire manifested itself in the historical writings of David 
1€ (1711-1776), William Robertson (1721-1793), Michael Schmidt 
6-1794), Edward Gibbon (1737-1794), and Arnold Heeren (1760- 
). All of these agreed more or less with Bolingbroke in regarding his- 
as philosophy teaching by example ; but, since they had discarded 
pletely the philosophy of history which had prevailed from Augus- 
to Bossuet, they were by no means sure either what history was in- 
ed to teach, or what as a matter of fact it taught. In the matter of 
10d, too, although they were feeling their way towards a critical ex- 
ation of original sources, they were all disposed to begin their writ- 
before they had acquired a sufficiently complete control of their 
rities. Only gradually, moreover—with the notable exception of 
en, who in this respect was a pioneer—did they extend the scope of 
enquiries beyond the restricted sphere of politics and religion. 
ile this distinguished band of rationalistic historians was at work, 
rench Revolution broke out (1789). It stemmed and diverted the 
nt of historiography, as of most other things. At the time of its out- 
a number of young historians were at work, especially in Germany, 
cing writings, often brilliant in style, under the sentimental and 
rsive influence of Rousseau. They clearly displayed the beginning 
eaction against the arid rationalism of Voltaire and his school. Such 
Johann Herder, whose Reflections on the Philosophy of the History 
umanity appeared during the years 1784-1791 ; Johannes Miller, 
enthusiastic History of the Swiss Confederation began to be pub- 
in 1786 ; Friedrich Schiller, whose highly poetical account of the 
Years’ War was issued in 1791 ; and Friedrich Schlosser, who 
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attempted, but failed to complete, a gigantic Weltgeschichte during th 
opening years of the nineteenth century. The great quarter-century of 
Revolution and the Revolutionary Wars (1789-1815) was, however, n 
favourable to historical research or historiographical composition. His: 
tory was being made at too fast a rate to allow of reflection ; passions wer 
running too high to permit of abstraction ; changes of ideas were occurrin 
too frequently to warrant dogmatism. 

When once again Europe settled down, after the Congress of Vie 
(1815), to a peace of exhaustion, it was found that an intense reaction 
against Rousseau and the Revolution had taken place. In the sphere o 
philosophy no better example can be found than J. G. Fichte (1762-1814) 
His Considerations on the French Revolution (1793) and his Foundations of 
the Rights of Nature (1796) are instinct with the individualism, the cos- 
mopolitanism, and the egalitarianism of the Social Contract. On 
other hand, his Closed Commercial State (1800) and his Theory of Politi 
(1813) show an entire abandonment of Rousseau, and a whole-hearte¢ 
conversion to the principles of reaction, collectivism, and nationalis 
No historian lived to make so complete a wvolte-face, unless we includ 
among historians the Englishmen Robert Southey, William Wordswo 
Samuel Taylor Coleridge, and James Macintosh. Before 1815 Herd 
(1803), Schiller (1805) and Miiller (1809) were dead. And the new ra i 
of historiographers was in the grip of a portentous Romantic Reaction. 

This Romantic Reaction was one of the most curious of the aftermaths 
of the revolutionary era. It marked a violent revolt both against the 
sceptical rationalism of Voltaire and the French Encyclopedists, which 
had undermined the Bourbon monarchy and the Gallican Church, ane 
also against the abstract philosophy of Rousseau and Kant, which hae 
repudiated all the lessons of history and had encouraged reckless innova- 
tors to try to reconstruct human society on entirely new foundations. ‘The 
outstanding features of the reaction were devotion to irrational religion 
reverence for antiquity merely as such, obedience to tradition and custom: 
idealisation and glorification of the middle ages, revival of the dogma 0} 
divine right, exaltation of the principle of nationality, opposition to 
idea of democracy. Once again, in the hands of the romantics, historio 
graphy became didactic and pragmatical. The cult of chivalry was re 
vived, and highly over-coloured pictures of the glories and graces 0 
medizval knighthood were presented in such works as Perrot’s Collection 
Historique (1820), Digby’s Broad Stone of Honour (1822), Bisching 
Ritterzeit und Ritterwesen (1823), and James’s History of Chivalry (1830) 
The imperfections of the medizval Church were glozed over, and the at 
tractive features of the ages of faith portrayed in glowing colours if 
countless works, of which Chateaubriand’s Génie du Christianisme (1802 
was the most notable and influential. Thierry’s Norman Conquest (1825); 
Barante’s Dukes of Burgundy (1826), Michelet’s brilliant History 9 
France (1833 et seq.), Carlyle’s Past and Present (1843), all illustrate the 
way in which the minds of men had been turned from the contemplation 
of the horrid actual to that of the vanished ideal, the visionary and largely 
fictitious “‘ old perfections of the earth.” And the same might almost ? 
said of such solid contributions to learning as Eichorn’s Deutsche Staats 
und Rechtsgeschichte (1808-1823). The one real service, indeed, whi 
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nanticism rendered to historiography was to rehabilitate the middle 
; ; to remove the stigma placed upon them by the men of the Renais- 
ce, Reformation, and Aufkidrung (or Age of Enlightenment) ; to turn 
olars to the study of their long-neglected records. But, all the same, 
spirit of Romanticism was wrong ; it refused to allow the dead to bury 
lead. The worst excesses of its embalming genius were displayed in 
so-called philosophies of history of Schlegel, Schelling, and Hegel. 


IV 


he foregoing rapid and necessarily superficial survey of historio- 
yhy from the earliest times down to the beginning of the nineteenth 
‘ury will have made it clear that at no time had the study of history 
n to the standard of accuracy, impartiality, and comprehensiveness 
ianded of a science. The nearest approach to a scientific treatment of 
records of the past had been seen in the works of Thucydides and 
rbius in ancient days; Ibn-Khallikan and Ibn-Khaldun during the 
dle ages ; Machiavelli and Guicciardini in early modern times ; and 
ly, the writers of the eighteenth century Aufkidrung. But all of them 
, from the scientific point of view, been less than perfect. The pur- 
> of both Thucydides and Polybius in writing history had been dis- 
tly political ; that of the medieval Arabs religious ; that of the Renais- 
e Florentines patriotic and nationalist. As to the eighteenth century 
oriographers, from Voltaire to Gibbon, if they had to some extent 
ncipated themselves from enthusiasm for any causes human or divine, 
+ had not succeeded in emancipating themselves from prejudices 
ch perverted all their work. They were, also, in the main so careless 
ecting both accuracy of detail and completeness of information that 
r writings belonged rather to the category of imaginative fiction than 
hat of scientific history. Not without justification did Sir Robert 
pole remark : “‘ History is not worth studying, for we know that it 
t be false.”? The persistence with which flagrant, if picturesque, 
rs were transmitted from author to author, world without end, gave 
it to the observation that, if history did not repeat itself, historians 
oubtedly did repeat one another. 

ile, however, the renascent neo-pagans were reviving the cult of 
ical antiquity; while the reformers were disinterring primitive 
stianity ; while the rationalists were returning to nature, and the 
tics to the middle ages—throughout the seventeenth and eighteenth 
ies a Slow work was going on, inconspicuously and laboriously, that 
e the development of a science of history possible in the nineteenth 
ry. This work was the collection and the editing of sources. The task 
llecting was at first performed but perfunctorily and spasmodically ; 
aft of editing had to be learned by means of many lamentable 
es. But gradually the necessary technical skill was acquired, and as 
ult a corpus of authoritative original material was steadily accumu- 
. Here it must suffice to mention a few of the outstanding achieve- 
s of pre-nineteenth century scholarship. They were largely the out- 
of the new sense of nationality, and of the novel passion of patrio- 
that were stimulated by the struggles of the Reformation period. 
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England led the way with its collection of chronicles, of which the mog 
famous were Hall’s (1547) and Holinshed’s (1586) (source of the majorit 
of Shakespeare’s historical plays). Spain followed suit with Robert Beal’ 
Rerum Hispanicarum Scriptores (1578-1581). Then came Germany, wi 
Melchior Goldast’s monumental Monarchia Romani Imperii (1611-1614) 
closely followed by France, where André Duchesne edited first the Hig 
torie Normannorum Scriptores (1619) and then the Historie Francorug 
Scriptores (1636 et seq.). More important, however, than any of thes 
merely national collections were the volumes of medizval chronicle 
which from the middle of the seventeenth century began to be prepare 
and published by the scholarly Benedictine monks of the congregation 0 
St. Maur in Paris. Particularly notable was the work of the great Jeai 
Mabillon (1632-1707), whose treatise De Re Diplomatica (1681) initiate 
the scientific investigation of manuscripts, and made the satisfactor 
editing of medieval documents possible. Almost exactly contempor 
aneous with the productions of the congregation of St. Maur were th 
Acta Sanctorum commenced in 1643 by Jean Bolland. In this immens 
series, continued for two-and-a-half centuries, all (and frequently mor 
than all) that is known of the lives and works of the saints is told for th 
edification of the Church and the delectation of the world. In 1663 
powerful French minister Colbert founded the Académie des Inscri 
tions et Belles Lettres which began the publication, inter alia, of 
Ordonnances des Rois de France. 

The eighteenth century saw the initiation of other important series ¢ 
publications. Notable among them were the twenty-five volumes @ 
Muratori’s admirably selected and edited Rerum Italicarum Script 
(1723-1750), and Bouquet’s twenty-three volumed Recueil des Hi 
toriens des Gaules et de la France (1738 et seq.). England was much behi 
other European countries in its care of its ancient documents. True, 
Government paid Thomas Rymer to prepare his Fadera (1704-1735) 
it did not appoint a Record Commission to enquire into the nature 
distribution of its muniments as a whole until 1800. Meanwhile, howevei 
private enterprise and enthusiasm had to some extent prepared the waj 
William Dugdale’s Monasticon (1655-1673) ; Thomas Madox’s Exchegu 
(1711); Edmund Gibson’s Codex furis Ecclesiastict (1713); ‘Thome 
Hearne’s Chronicles (1716-1735); David Wilkin’s Concilia Magn 
Britannia (1737), and Farley’s Domesday Book (1783) were among tf 
works that had done something to remove the reproach of negligence at 
incompetence from English antiquarian scholarship, and to make goo 
the lack of public activity. ’ 

Speaking generally, we may say that at the beginning of the nineteent 
century the Western world was ripe for the institution of a scientifi 
school of historians. The growing republic of letters, imbued with 
new critical spirit which the study of nature had engendered, was tired’ 
fiction dressed up to look like fact, of propaganda masquerading as trutl 
and of anecdotes professing to exemplify philosophy. The defects of th 
historiography of the period were conspicuously three, namely, first, 
improper aim; secondly, an inadequate conception ; and, thirdly, an if 
effective method. First, the aim was wrong. History was rarely studied tg 
its own sake, that is for the mere purpose of getting at the truth respectia 
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sauses, the course, and the consequences of the great movements 
past. It was studied, or exploited, in order to buttress some ex- 
ous political or religious interest. Not even Voltaire could refrain 
using his learning for the discomfiture of the clergy; not even 
hilosophical Hume could prevent his History of England from becom- 
1 prolonged Tory pamphlet. Thomas Carlyle’s American friend, 
7, Emerson, went so far as to say of the English that even “ the his- 
of Rome and Greece when written by their scholars degenerated 
English party pamphlets,” and the stricture was justified by the pro- 
ced anti-democratic bias of Mitford, and the equally marked republi- 
m of Grote. The conservatism of Allison was as conspicuous as later 
he Whiggism of Macaulay. Secondly, the conception was inadequate. 
ry was at once too local, too sectional, too personal, and too superfi- 
It was too local, in that it tended to limit itself to separate coun- 
or even separate provinces, taking no purview of Europe as a whole, 
less of the other Continents; it was too sectional, in that it rarely 
dd outside the restricted spheres of religion and politics, ignoring 
requently far more important movements that were transpiring in 
pheres of economics and society, to say nothing of science and art ; 
s too personal, in that it concentrated its attention excessively on 
/and queens, ministers and warriors, great men generally, passing 
as too insignificant for notice the condition of the masses of the 
le on whose behalf these mighty potentates were supposed to legis- 
ind fight, and by whose labour the state of the world was main- 
d; it was too superficial, in that it commonly failed to penetrate 
ith the surface of anecdote and narrative to the ideas, the emo- 
. the acts of will which were the driving forces behind the great 
ments recorded. Finally, the method was ineffective and insufficient. 
much was taken on trust. Inadequate care was given to the collecting 
ginal sources. Such sources as lay to hand were not sufficiently cross- 
ined and criticised, so as to separate true from false. The whole 
of the historiography was unsound and subject to suspicion. 
.e institution of the new critical school of historiography dates from 
ublication of C. F. A. Wolf’s Prolegomena to Homer in 1795. This 
of course, a literary and philological, not a historical work : it showed 
for supposing that the Iliad and the Odyssey were written not by 
r, or even (as Lewis Carroll contended) “‘ by another person of the 
name,” but by syndicates who carried on their poetical operations 
extended periods of time. Its importance for history lay in the 
stration that information of a vitally significant kind could be ex- 
d from ancient documents by the mere process of studying them at- 
ely with the eyes open. It re-inforced what Lorenzo Valla had said 
hundred years before, and what Mabillon had iterated in the seven- 
century. The sensation caused in the world of scholarship by 
s revolutionary treatise, led his pupil August Béckh to apply the 
r’s method to historical materials. He did so tentatively, with in- 
ing, though not startling, results in his Public Economy in Athens 
). Incomparably more important, however, than Wolf’s influence on 
was his influence on B. G. Niebuhr, the historian of early Rome. 
ed by the zeal of the new criticism, Niebuhr applied Wolf’s method 
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to an intensive examination of the text of Livy and the other sources q 
the legendary history of the Roman republic. Under his disintegratin 
analysis the fiction which had filled the pages of even such sceptics 
writers as Machiavelli and Montesquieu vanished into thin air, leavi 
only a small residuum of solid and almost unrecognisable fact. Dr. G. } 
Gooch well says of Niebuhr that “he made Roman history a livin 
study, and won for history itself the position of an independent science ¢ 
the first rank.”” The critical way thus marked out by Wolf and pursue 
by Niebuhr was further followed as the nineteenth century progresse 
by countless scholars in all countries. The names of only a few of out 
standing eminence can here be mentioned. Germany, the home of th 
new historiography, saw the majority of its earliest and most eminen 
exemplars. Easily at their head stood Leopold von Ranke, of whom Di 
Gooch remarks that “ he was beyond comparison the greatest historic: 
writer of modern times,”’ and that ‘‘ no one ever approached so closely t 
the ideal historian.’’ He was conspicuous for his impartiality and imper 
sonality of judgment : he made it his supreme concern to discover pr 
cisely what had happened, and how it had taken place—wie es eigentli 
gewesen ist. He lived a long life, he laboured hard, and he touched m 
themes—lItaly, Turkey, Spain, Serbia, the Papacy, the Reformatior 
France, seventeenth century England, etc., etc. At the age of eighty-fiy 
—although unable either to write or to read—he dictated a Weltgeschichte 
or Universal History, seven volumes of which (taking the story to | 
twelfth century A.D.) had been completed before he died at the age ¢ 
ninety-one in 1886. His work was carried on by a noble band of pup 
among whom Waitz, Giesebrecht, and Sybel were the most conspicuo 
In the sphere of Roman studies Niebuhr’s mantle fell upon the abl 
Theodor Mommsen (1817-1903), of whom more ancn. : 
In France the advent of the new critical method was heralded by th 
foundation of the Ecole des Chartes in 1821. Although for a few years i 
languished, so that it had to be virtually refounded in 1829, before th 
middle of the century it had definitely established itself as the main centf 
of palzographical and diplomatic studies in Europe. Among the foremo 
of its early alumni were Benjamin Guérard (1797-1854), Louis Quicher 
(1814-1882), and Léopold Delisle (1826-1910), whose works on variou 
aspects of the medizval history of France set a high standard of exact an 
penetrating scholarship. The fine example set by these pioneers was fol 
lowed by a growing band of able followers, among whom Gabriel Monoé 
Auguste Molinier, Arthur Giry, Julian Havet, Fustel de Coulanges 
Paul Viollet, and Achille Luchaire, may be singled out for special mentior 
From France and Germany the infection of accuracy spread to Eng 
land. But even before the Continental influence reached this country, th 
native conscience had begun to work. Henry Hallam (1777-1859) woul 
now be called an amateur ; but he brought a vast learning, an indefat 
gable industry, a lofty impartiality, and a style of truly Teutonic heavi 
ness, to the task of expounding The State of Europe during the Middh 
Ages (1818), and The Constitutional History of England (1827). Mot 
obviously guided by German models were Sir Francis Palgrave (178% 
1861) and John Mitchell Kemble (1807-1857), whose writings on Normal 
and Anglo-Saxon England introduced a new era of investigation int 
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‘country. These pioneers were followed by a host.of scholars who, 
all the specialised skill developed in the German seminars and the 
ch écoles, re-explored the records of the whole range of British ‘his- 
Eminent among these were William Stubbs, Mandell Creighton, 
uel Rawson Gardiner, Frederick William Maitland, and Thomas 
erick Tout. Equal with them, but hardly in their midst, stood the 
- Lord Acton; for, though British by birth, he was essentially 
pean. His. universal genius and unparalleled erudition knew no 
ations of either place or time. His words were the utterances of the 
vated mind of Christendom. 
perica was not long in acclimatising the new scientific study of his- 
Here the German influence was dominant. Even the lyrical George 
roft (1800-1891), whose History of the United States is the despair 
| impartial critics, had sat at the feet of Heeren and enjoyed the 
dship of Ranke. But the true spirit of Heeren and Ranke did not 
-and inspire American historiography until the time when, in or 
t the year 1857, Henry Torrey began to teach at Harvard, Francis 
sr at Columbia, and Andrew White at Michigan. A further powerful 
tus was given to genuine historical research when H. B. Adams, 
from Heidelberg, was appointed to Johns Hopkins University in 
3; and when J. W. Burgess, on the model of Berlin, founded in 1880 
ow famous faculty of political science in the Columbia University of 
York. To mention the names of their distinguished successors in 
ounger generation of American historians would occupy more space 
we can afford..For the same reason we can do no more than name, 
oneers of the ew historiography in their respective countries, 
th of Austria, Palacky of Bohemia, Marzali of Hungary, Villari of 
_ Altamira of Spain, Carvalho of Portugal, Kopp of Switzerland, 
ne of Belgium, Fruin of Holland, Steenstrup of Denmark, Geijer of 
en, Keyser of Norway, Soloviev of Russia, Lelewel of Poland, and 
‘rigopoulos of Greece. In some of these notable scholars, it must be 
tted, the pure water of science was to some extent tinctured with the 
nd intoxicating wine of patriotism, but, taking them as a body, they 
oble work in freeing historiography from its discreditable associa- 
ith ignorance, indifference to truth, prejudice, and propagandism. 
e of the first tasks to which the scientific historians had to turn their 
ion and direct their energies was the collection, classification, tabu- 
, and gradual publication of the vast masses of the raw material of 
which lay either neglected, or closely secreted, or both, in the 
es and libraries of Europe. In most countries they were able, by 
ing the patriotic note, and by drawing the attention of each govern- 
in turn to what other governments were doing (or saying they were 
to do), to secure official aid and public funds. The first of the great 
enth-century collections of published authorities—obviously in- 
by the anti-revolutionary and romantic reaction at the time in full 
—was Petitot’s Collection de Mémoires relatifs al’ Histoire de France, 
enced in 1819 and completed in 1829 by which time no fewer than 
dred-and-thirty volumes had been issued. In Germany, the very 
at saw the initiation of Petitot’s French series, saw the establish- 
y the patriotic Prussian statesman Stein of the Society for the Study 
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of German History. This society decided to collect, edit, and publish th; 
great series relating to the history of medieval Germany known as th 
Monumenta Germanie Historica. Five separate groups of publicatioy 
were projected, namely, writers (scriptores), laws (leges), imperial act 
letters, and antiquities. The first editor selected proved to be incompeten 
and effective work was delayed for several years. In 1822, however, a 
ideal director was found in G. H. Pertz, who remained for nearly f 
years in charge. In 1826 the first volume of the scriptores appeared, ar 
in 1835 the first of the Jeges. Before Pertz retired (to be followed as edit 
by Waitz) he had superintended the publication of no fewer than twent 
five masterly volumes, representing the highest grade of medizy, 
scholarship. Contemporary with Stein was the notable Orleanist minist 
F. P. G. Guizot (1787-1874), himself a historian of eminence, author 
a History of Civilisation remarkable both for the sweep of its generalis; 
tions and for the brilliance of its style. In 1834, when he was minister \ 
public instruction, he followed Stein’s lead by organising the Soczété ¢ 
l’Histoire de France, a body which—at first under the presidency | 
Barante, the romantic historian of the House of Burgundy—commence 
the issue of a series of volumes of sources for French history which no 
includes over 350 items. In addition to this society, Guizot secured tf 
institution of a sub-committee of the ministry of public education itse 
which, out of funds provided by the government, began the publication: 
a Collection de Documents inédits sur I’Histoire de France, a collection | 
hitherto-unpublished sources, many of them of inestimable historic 
value, extending now to some 330 volumes. In a similar manner Belgiu 
began to publish its archives in 1836 ; Spain in 1842; Austria in 184 
England, however, lagged far behind. The Record Commission appoint 
in 1800 had proved to be a complete failure. Fifty years later, Willia 
Stubbs and other of the new historians began to agitate for greater gol 
ernmental activity and intelligence. As a result of their stimulation, f 
only did the Stationery Office begin to issue its useful Calendars of St 
Papers (1857) but, the same year, was inaugurated the invaluable “ Rol 
Series? of the Chronicles and Memorials of Great Britain and Irela 
during the Middle Ages which, when it was completed in 1896, compris 
244 massive volumes. In 1869 a Historical Manuscripts Commissi0 
appointed to examine and calendar important collections of documents 
the possession of private persons or municipal corporations, began 
issue its still unfinished series of reports and appendixes. Meantime @ 
enterprise of such professional or local societies as the Camden, the s¢ 
den, the Hakluyt, the Surtees, the Cheetham, rendered useful assistanm 
in making available to scholars the documentary records of the past. 
addition to these national treasures should be mentioned the great a 
lections of materials for general ecclesiastical history, and particulal 
the 382 volumes of Migne’s Patrologia (1846-1864) ; the Vienna edit 
of the Latin Fathers (1866 et seq.) and the Berlin edition of the Gre 
Fathers (1897 et seq.) ; the papal Regesta of Jaffé and Potthast (1851 
seq.) and the great work of Hefele and Hergenréther on the Cound 
(1855 et seq.). 7 

So immense, indeed, has been the output of historical material fr 
the various Record Societies, and from the works of private students, th 
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nas been expressed by more than one eminent authority lately lest 
realth of production should exceed the capacity of historiographers 
sumption. It has long since ceased to be possible for the student of 
ry to keep himself informed of anything approaching the whole of 
ast stores of new information which continue day by day to be pre- 
d to him by archivists and monographers. Specialisation has become 
and more minute, until there is imminent danger lest the general 
yf ** historian ” should have to be dropped altogether ; lest even the 
particularised titles, such as ‘‘ ecclesiastical historian ” or “* econ- 
historian ’? should have to be further qualified ; and lest, in time, 
e should exist capable of synthesising the new knowledge, capable of 
lating any sort of philosophy of history, capable of seeing the wood 
» the infinite multitude and variety of its trees. 


V 


le by side, however, with the development of scientific method, with 
rowth of the impartial spirit, and with the accumulation of historical 
‘ial, there occurred a notable change in the conception of history and 
functions. When history was regarded merely as a branch of litera- 
-‘ fiction grown to maturity ” as it was once described—historians 
Jered it as beneath their dignity to treat of anything much except 
oings and sufferings of royal and noble personages, the exploits of 
ors, the machinations of ministers. History almost realised Carlyle’s 
; that is to say it was little more than a compote of select biographies. 
ne did more than Carlyle himself—the last of the Romantics—with 
ulogies of heroes, his glorification of Frederick the Great, his ex- 
on of Cromwell, and his open contempt for the undistinguished mob, 
rpetuate the biographical conception of history. Carlyle, however, 
ta losing battle, and the fact that he was aware of it (together with 
ct of his biliousness) sufficiently accounts for the ferocity of his 
‘$s upon the coming democracy in such essays as Shooting Niagara. 
zrowth of democracy, indeed ; the spread of socialism ; the rise of 
mic unrest—these and the other popular movements of the middle 
nineteenth century caused a new conception of history to prevail. 
ians such as Roscher in Germany, Avenel in France, and Macaulay 
gland, extended the scope of their enquiries and endeavoured to 
e in their survey the whole many-sided life of the people. Experi- 
however, soon showed that some sort of selection was necessary if 
rt of conclusion was to be arrived at. Macaulay, for example, set 
ith the intention of writing the history of England from 1688 to 
the five volumes published during the years 1849-1861 carried the 
mo farther than 1700, and it was estimated that to have completed 
iginal design on the same scale would have involved the labours of 
r hundred years and the publication of a couple of score more vol- 
The necessary selection and concentration was secured in England 
two academic leaders of mid-Victorian historiography—E. A. 
an and John Seeley—by means of a rigid exclusion of everything 
politics. ‘‘ History is past politics ; politics is present history,’’ was 
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one of the slogans of the period. Nothing except state-papers was recog. 
nised as proper for investigation by serious historians. The revolt against 
this narrow conception of history, which reduced the subject to the posi 
tion of a mere item in the education of the prospective Member of Pe 
liament, was impressively proclaimed by Lord Acton in his memo 
able Inaugural Lecture (June 1895). “‘ Ours is a domain,” he said, “ that 
reaches farther than affairs of state, and is not subject to the jurisdiction 
of governments. It is our function to keep in view and to command 
the movement of ideas which are not the effect but the cause of publi 
events.” In accordance with the principle thus enunciated, Lord Acton 
devoted the first lecture of his first great course on the French Revolutior 
entirely to the intellectual movements of the eighteenth century, out of 
which he held the Revolution arose. The intense intellectualism, or ever 
spiritualism, of Lord Acton (which had its parallel in the strong emphasis 
laid upon religion as a force in history by Déllinger in Germany) itse 
led to a reaction. The economic or materialistic conception of histo 
was expounded and maintained by the school of Marxian socialists. 
dominant influence of the subconscious and irrational impulses of bul 
nature and of organised society was proclaimed by a powerful school 
social-psychologists, led by Karl Lamprecht of Leipzig. At the a 
day, however, the more thoughtful and philosophical historians are re 
cognising that no single factor can explain the multifarious phenomena : 
human society; that character and circumstances both play their part 
that neither free-will nor determinism expresses the whole truth re 
specting the source of man’s actions ; that both ideas and irrational i 
pulses, both soul and body, are ultimate realities, none of which can bt 
explained in terms of the other. 
Widely, however, as nineteenth century historians differed in th 
conception of history, they all found their work unified and vitalised 
the great principle of evolution which reached them from the realms 
science and philosophy. 
The idea of evolution—the master key to nineteenth century though 
—was not by any means a new one. The conception of a process of grad 
unfolding or development, as opposed to a succession of catastrophic an 
unrelated creations, was as old as Aristotle himself: it was, indeed, on 
of the numerous features that distinguished the philosophy of Aristot 
from that of his great predecessor, Plato. But the conception lackei 
verification in natural science as known to the ancients, and it remained 
mere speculation. It persisted until the dawn of the middle ages in 
pantheistic system of the Stoics, but then for a thousand years it was sub 
merged by the trancendentalism of Augustine and his school. It re 
emerged, like so many other classical ideas, at the time of the Renaissance 
its first clear foreshadower being Giordano Bruno, who, for his numerou 
errors of judgment, was burned alive at Rome in A.D. 1600. From th 
time onward it was never wholly absent from European thought, amon 
those whose works showed traces of its presence and influence bei 
Spinoza, Locke, Vico (facile princeps), Leibniz, and Lessing. Not, how 
ever, till the end of the eighteenth century and the beginning of the nine 
teenth, when the lead in philosophy passed successively to Kant, Schel 
ling, and Hegel, did the evolutionary idea assume its dominant positiot 
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Hegel it became the key to world-history. He saw the whole process 
he political development of the human race as a gradual realisation of 
idea of freedom. The evolutionary conception of history, indeed, be- 
1e characteristic of the Romantics as a body. It entirely fitted in with 
ir desire to rehabilitate the middle ages. For it enabled them to argue 
t it was absurd to regard, as the Rationalists did, the whole period 
mn Constantine to Columbus as a mere empty chasm separating two 
dred ages of enlightenment ; but that, on the contrary, it was necessary 
yerceive beneath the surface of things one continuous purpose slowly 
‘king itself out in this and every age. The evolutionary idea, thus 
pted by philosophers and historians, was taken over by thinkers in 
ry other fields of investigation, e.g., by reactionary theologians who 
nd in the theory of ‘‘ the development of Christian doctrine ” an ex- 
ent weapon with which to repel the attacks of evangelicals who con- 
Jed that complete and final truth was revealed in the New Testament. 
the hands of Herbert Spencer it became the fundamental principle of 
ymprehensive system of thought by means of which an explanation 
to be found of the processes whereby all existing phenomena had 
1e to be what they were. Not, however, until the works of Lyell in 
logy and Darwin in biology displayed the actual modes in which devel- 
1ent had taken place in the making of the world and in the formation 
pecies did the evolutionary doctrine fully establish itself as the key- 
| of the century. 
‘he doctrine of evolution converted every branch of exact knowledge 
}a science. All the phenomena of nature, of human nature, of society, 
of religion, had to be re-investigated in order to discover the way in 
ch they had acquired their existing characteristics. Since unvarying 
w ’—that is an unbroken sequence of cause and effect—marked all 
processes in which evolution could actually be traced, it was assumed 
» if only men were clever enough, they could discover the same sort 
‘laws ” in every sphere of investigation. This conviction was suc- 
tly expressed by John Stuart Mill : ‘* All phenomena without excep- 
> he said, ‘* are governed by invariable laws, with which no volitions, 
er natural or supernatural, interfere.”’! In accordance with this view, 
main object of Mill’s life came to be to discover the changeless 
s”’ of man’s moral and social evolution. The purpose of his Logic 
3) was to formulate the method of enquiry proper to the sciences of 
. And the reason why he turned next to Political Economy (1844 and 
) was because he believed that in the science of man as producer, 
umer, and exchanger of wealth, “laws” of the true positive kind 
d be most readily discerned—*“‘ laws ”’ such as the “‘ law of diminish- 
returns,” the Malthusian “law of population,” or the Ricardian 
of rent.” 


uguste Comte and Positivism, 2nd Ed. p. 12. Mill’s statement is open to 
ism, e.g., (1) The word “ govern” is inappropriate; natural laws are not 

ands but merely generalisations; (2) For the word “ invariable”? the 
** unvarying”’ should obviously be substituted; (3) Volitions, whether nat- 
lor supernatural, are among the phenomena which science is called upon 
plain ; in so far as they exist and operate they are not extraneous “ inter- 
ces”? with the course of nature. 
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In thus seeking to raise, or reduce, the sciences of man to the rank of the 
physical sciences, Mill was but following the lead of his great French 
master, Auguste Comte (1798-1857), who with immense erudition and 
enormous labour had constructed on a naturalistic basis the gigantic” 
structure of the Positive Philosophy. Just as both theology and meta- 
physics had been banished from the realms of mathematics and astronomy, 
s0, maintained Comte, would they ultimately be banished from the realms 
of every other science, including sociology. And he set himself to discover 
the “ laws ”? that would account for the unaccountable vagaries of man 
whether in solitude or in community. Comte was not an inductive his- 
torian, but a deductive philosopher. He made no serious attempt to survey 
from the positive point of view the tangled record of man’s evolution here 
on earth. He had, however, an English disciple, Thomas Henry Buckle 
(1821-1862), who ventured to essay the prodigious task. His History of 
Civilisation—a fragment only of a vast projected work—the fruit of twenty 
years’ intensive reading and concentrated cogitation, appeared during 
the years 1857-1861. It made a deliberate effort to formulate, particularly 
on the basis of statistics, a positive science of human association. It was 
a pretentious effort which, because of its originality of conception, be- 
cause of its parade of learning, and because of its aggressive challenge 
to current religious and philosophical opinion, made a considerable 
sensation at the time of its appearance, giving rise to long and heated 
controversy. The controversy, of course, raged round the problem of 
determinism and free-will—the same problem as, according to Milton, 
occupied the attention of the fallen angels, before the creation of man, so 
soon as they had recovered from the preliminary shock of finding them= 
selves in hell. Charles Kingsley, recently appointed Regius Professor o ; 
History at Cambridge, charged (extremely ineffectually) against Buckle’s 
determinism in his inaugural lecture on The Limits of Exact Science as 
Applied to History (1860). Much abler and more effective was a lecture, 
entitled The Science of History, delivered at the Royal Institution in 1864 
by James Anthony Froude—later published in the first volume of his 
Short Studies. But by far the most devastating reply—because the one 
most free from theological reprobation—was J. G. Droysen’s Erheb 
der Geschichte zum Rang einer Wissenschaft (1862), and his Grundriss der 
Historik (1858). Droysen asks what is the outcome of Buckle’s preten- 
tious induction ; what “ laws ”? has he discovered and formulated ? He 
quotes some of them, and then remarks : “ Laws of this sort could be 
discovered daily by the dozen, in the selfsame way of generalisation ; laws 
none of which would in depth and fruitfulness be less pregnant than the 
well-known saying that ‘ the measure of a people’s civilisation is its com 
sumption of soap.’ ” Finally, as the outcome of this controversy, as we 
remarked in the opening section of this essay, two important truti 
emerged, namely, that history differs from the natural sciences in respé 
both of its methods and its generalisations : (1) As to its methods, it is ¢ 
science, not of observation or of experiment, but of criticism ; (2) As t 
its generalisations, since these relate, not to the realm of matter, but to the 
realm of mind—a realm in which motive and not force is supreme- ‘ 
realm of consciousness and apparent freedom—they can never have tha 
fixity and universality which are connoted by the term *\law.”’ 
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VI 
‘he demonstration that history could not be elevated or degraded to 
rank of a physical science caused some serious questions to be asked 
ecting its functions, and particularly concerning its place in education. 
kle and his disciples had loudly proclaimed that, except as a positive 
nce, history was entirely worthless either for edification or for 
lance. Even idealists had seemed to concur. Principal Caird, for ex- 
le, in an address on The Study of History delivered at the University 
slasgow in 1884 said : “* The expediency of introducing the study of 
ry into a university curriculum turns upon the question whether 
ot history is capable of scientific treatment. Knowledge which has 
yet been elevated out of the domain of fact and details, which has not 
nitted itself to the grasp of principles, or become in some measure 
ninated and harmonised by the presence of law, cannot, I suppose, be 
rded as a fit instrument of the higher education.”’ Principal Caird 
| proceeded to consider the problem to what extent and in what sense 
sry could be regarded as a science, and he came to the conclusion 
* though history cannot claim to be an exact science in the sense in 
+h we apply the name to mechanics or optics, or even to botany and 
iology, yet in its methods and results there is at least something so 
inalogous to these departments of knowledge as to entitle it to the 
e of science.” And as a science of a sort he considered that history 
d be used to widen the mental horizon, to train the judgment in im- 
ality, and to place men and events in their true perspective on the 
> of affairs. “‘ It tends,” he said, “‘ to give a true conception of what is 
sient as compared with what is lasting in human life.” 
incipal Caird’s sound and cautious opinion respecting the nature of 
ry as a science won general acceptance. His statement of the uses of 
ry, however, did not secure so wide an approval. Even now there is 
h divergence of opinion as to the place of history in education, and as 
} relation to the practical affairs of men. If events do not repeat them- 
s ; if generalisations respecting historical phenomena are impossible, 
hat earthly use is it to study history at all ? 
rst, as to the place of history in the education of the individual. Here 
ractical or pragmatical value of the study of history is not at issue. 
subjects that have no obvious application to the business of life are 
o have high educational value. They act as mental athletics, develop- 
tellectual capacity. Some pedagogues go so far as to contend that 
ly satisfactory subjects for school and university study are precisely 
that can be worked at without any disturbing utilitarian aim. 
at education is best,” said Mr. T. G. Rooper, ‘‘ which develops the 
st amount of mental force.” Most educationists, however, agree 
urposes other than the mere development of intellectual power 
d be borne in mind : people who are all intellect, and nothing beside 
ct, would be extremely dangerous members of society—predestined 
bandits, financiers, commercial magnates, trade-union leaders, 
ians. Education should develop a moral control capable of keeping the 
S intellect in check; it should impart a technical skill sufficient to 
€ aman to earn his own living ; it should train the citizen to perform his 
ions as voter and administrator in the community to which he belongs. 
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How far can history be made to subserve any of these general purpoge, 
of education? Sir Ray Lankester regarded it as wholly useless. “1y, 
should wish,” he said in his lectures on The Kingdom of Man (1907), “y 
should wish to see the classical and historical scheme of education enti ; 
abandoned, and its place taken by a scheme of education in the knowledge 
of nature.’ He admitted, however, that ‘‘ to read history is a pleasap, 
occupation,”’ and that history has its worth “as an entereaininea : 
the other hand, writers like MM. Langlois and Seignobos in Frange 
Herr Bernheim in Germany, and Professor J. W. Allen in England, cop. 
tend that it is an invaluable instrument of intellectual training. “ The 
study of history,” says Professor Allen, “‘is capable of stimulating, of 
widening, and of assisting thought in many ways.’”’ He deprecates, how. 
ever, any attempt to use it for emotional, ethical, or political ends. Other 
eminent men, however, among whom Lord Bolingbroke, Bishop Stubbs, 
and Mr. Froude stand prominent, consider that it is exactly the mona | 
structiveness of history that makes it educationally valuable. Says Bolin 
broke, for example, ‘‘ The study of history seems to me; of all othe th ‘he 
most proper to train up to private and public virtue.” Few nowada 
would contend that it should be employed as a vehicle for the conve 
ance of extraneous moral lessons ; but fewer still would deny that j its 
study widens the mental horizon, tends to elevate the character by bri 
ing the student into contact with the great and the high, arouses the 
sympathetic imagination, shows the connection between the monl 
quality of action and the fate of the actor, and, as Lamprecht remarks, 
inspires the reader with “‘ awe at the prodigious manysidedness and en¢- 
less significance of human activities.” To R. W. Emerson the function of 
history is loftier still. To him there is an exact parallel between the life 
of the individual and the history of the race. Man is the microcosm, 
Humanity the macrocosm. Hence in the study of history the individual 
can discover the secret of his own personality. The ages instruct the 
hours, and the hours the ages. On the one hand, all history is implicitm 
the individual mind ; on the other hand, the character and destiny of 
every man are explicit in history. It must be admitted that Emerson gets 
very near to the margin of nonsense. It is true, however, to say nat 2 
knowledge of history, as a synthesis of events, is necessary to anyone W 
would have a complete and balanced conception of the world as a who 
It alone can place the phenomena of the present in their proper pers 
tive ; it alone can portray the field of life in its entirety ; 3 it alone cané 
the traveller who takes “his one day’s rest”’ in the mysterious Te at 
being to survey his strange surroundings sub specie perennitatis. 

Secondly, as to the function of history in civic education and in p . 
life ? Is a knowledge of history of any really practical use ? What are 
relations with politics ? That the rulers of most states consider the teat 
ing of history important is indicated by the care with which they cens 
the text-books used in the schools, and attempt to tune the teachets. 
report presented to the London County Council shortly before the ‘ti 2 
remarked that “‘ in France the teacher is told to preach national re 
canism as against monarchy and internationalism. In Prussia still m 
definitely he is told to preach the advantages of monarchy, as exempli a 


in the reigning house of Hohenzollern, and the danger of mode Fe 
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m. On the other hand, in Queensland he has to found all his his- 
iching upon the doctrine of the sanctity of state property.’”’ The 
nces of the past twenty years have perhaps done something to 
he faith of politicians in the efficacy of propaganda in schools. 
neless, even though war and revolution have run their courses, 
see Germany continuing to tune her teachers, although now to 
7 melody of federal republicanism ; we see the Soviet Government 
ia subordinating every element in the curriculum of both schools 
iversities to the inculcation of Bolshevism ; we see Italy making 
1 the keynote of all its history teaching. Perhaps in course of time 
ins will come to learn that nothing is so likely to defeat its own 
propaganda in schools. The things that students love least are 
uings that have been drilled into them by pedagogues ; and the 
that, as they grow older, they are most disposed to doubt are 
y those which have been impressed upon them in their infancy by 
ble authority. This is a lesson which might with advantage be 
n mind by a number of worthy people in all countries who are 
» secure the aid of educational authorities in their endeavour to 
history teachers in the public schools as missionaries for paci- 
cosmopolitanism, and other causes which they consider to be 


en history should not be used, and if, as is probable, it cannot 
sly be used, as a means of propaganda, what service may it be 
) render to civic and political education ? A good general answer 
ded by Professor Seeley in his lecture on The Teaching of Politics 
*‘ History,” he says, “‘ is the school of statesmanship. Without at 
ittle knowledge of history, no man can take a rational interest in 
.and no man can form a rational judgment about them without a 
sal. It is an important study to every citizen ; it is the one im- 
study to the legislator and ruler.” If we ask more precisely 
| consists this civic and political value on which Professor Seeley 
igly insists, I think the answer will be a threefold one. History 
first, as a school of political method; secondly, as a storehouse of 
precedent ; and, finally, as the basis of political progress. 
astory as a School of Political Method. It is true, although not the 
th, that history is past politics, and politics present history. 
ject matter of the two is the same. Both of them deal with inde- 
e facts, and both seek to discover behind the doubtful veil of 
hidden spring of motive. They are socio-psychological sciences 
eat not of the definite and regular phenomena of inanimate 
but of the incalculable movements of peoples and the workings 
rporate mind. Both the politician and the historian have to argue 
certain data ; neither can ever attain to any nearer approach to 
an probability. One of the first lessons that the historian learns 
begins his investigations into the course of any movement of 
the extreme and even insuperable difficulty of arriving at the 
and indisputable truth. Examples of this difficulty abound ; but 
the following illustration taken from very recent happenings may 
hen Mr. Lloyd George was prime minister, Messrs. Krassin 
eneff, envoys of the Soviet Government, visited the House of 
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Commons to hear his speech on Poland. These are the reports of eye. 
witnesses from the four London evening papers published the same 


day : 
** EVENING STANDARD ” 


“In conversation 
they seemed to betray 
only a limited ac- 
quaintance with Eng- 
lish; but every word 
of Mr. Lloyd George’s 
utterance seemed intel- 
ligible to them. Not 
only did they follow 


sé STAR %? 


** Krassin could 
follow every word of 
Lloyd George. His 
colleague does not 
speak or understand 
English; so- Krassin 
every few minutes 
leaned over and whis- 
pered a translation in- 


** EVENING News” 


**'The two did not 
exchange a single re- 
mark during the whole 
of the  Premier’s 
speech.” 


¢ 


** PALL MALL 
GAZETTR” 

“The Soviet en. 
voys, especially 
Krassin, seemed some. 
what restless, and ap. 
peared to take mor 
interest in the sceng 
than in the speech 
but this I heard at 
tributed to their dif. 


him with eager inter- 
esi, but often with 
animated comment.” 


ficulty in followin 
the words of 
Prime Minister.” 


to the other’s ear.”’ 


It will be seen that in these first-hand records of the event under re- 
view there is an irreconcilable conflict of testimony, first, as to whether M. 
Krassin could or could not follow Mr. Lloyd George’s speech with ease; 
secondly, as to whether M. Kameneff could or could not understand the 
speech at all ; thirdly, as to whether or not either of them was interested 
in the speech ; and finally, as to whether or not they spoke to one another 
during the course of the speech. Who shall say, in the presence of these 
four eye-witnesses, what was the truth of the matter ? And this is only an 
extreme example of what is the case with every historic event. It is never 
possible to say with certainty of any occurrence whatsoever wie es eigent 
lich gewesen ist. Similarly in politics nothing is positive. The mind of the 
publicist is the field of a constant conflict of improbabilities ; he is per: 
petually called upon to weigh and measure rival uncertainties. The only 
important difference, indeed, between history and politics is that the one 
is cold and the other is hot. But this difference is vital : for just because i 
is possible to handle the problems of past politics—say the politics of 
Periclean Athens or Augustan Rome—with coolness and detachment 
the study of history is so valuable a school of method. For history teaches 
caution, impartiality, charity ; it gives a sense of the complexity and un. 
certainty of socio-psychological phenomena ; it provides practice in tht 
subtle art of arguing from external acts to internal motives and ideas. 

(2) History as a Storehouse of Political Precedent. History is more than 
a school of political method ; it is a storehouse of political precedent. The 
problems which face the present generation have in one form or anothé 
come up for solution many times before. It is true that history does not 
repeat itself. It is true, indeed, that it cannot be made to repeat itself 
for every event which occurs adds something to the environment of ever 
subsequent event and is a factor in its causation : so that the mere fad 
that a thing has happened once presents an insuperable barrier to its evé 
happening again. But the same is true in individual life. No person evé: 
finds himself twice in precisely the same situation, nor can anyone dis: 
cover unvarying sequences of cause and effect in the relations betweet 
himself and his fellows ; yet, notwithstanding this, every man in his 
mature years is guided and governed by his experiences as recorded in hi 
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mory, and by the principles of conduct which his judgment has de- 
-d from them. As with the individual, so with the race ; but subject to 
; important difference—that the race lacks the personality, that con- 
xity of self-consciousness which marks the individual. It has no 
ural memory, and in order that it may not lose the vast accumulated 
lth of the experiences of the past, a memory has to be created for it. 
at race-memory is history. Through history mankind attains to self- 
sciousness. As Droysen says: die Geschichte ist das yO. cavurév 
Menschheit, ihr Gewissen (History is the know thyself of mankind, its 
science). By means of this self-consciousness humanity is able to be- 
ne to a degree otherwise wholly impossible the master of its fate ; it is 
e to control its destiny, and to move deliberately forward on the path- 
y of progress. 
t is neither possible nor necessary to give here many examples of the 
in which one generation has learned from the experiences of its pre- 
essors. In a sense all historiography is an exposition of this theme. 
e following may perhaps suffice. Elective monarchy has much to com- 
nd it on theoretical grounds ; yet it has been removed from the sphere 
practical politics by the experiences of imperial Rome, medieval 
rmany, and modern Poland. Again, the old “‘ mercantile system ” of 
ynial policy is capable of very powerful defence on general principles ; 
the revolt of the American Colonies has rendered its revival in the 
tish Empire for ever inconceivable. In other cases precedent is not 
conclusive ; but it always deserves attention. For instance, no discus- 
1 of the merits and defects of single-chamber government can be re- 
ded as adequate if it ignores the experiments of the English Common- 
lth and the French Revolution. Similarly, no advocacy of the abstract 
ight to work ” can be considered satisfactory unless it explains away 
Jue to accidental circumstances the ghastly results of the recognition 
the right in Paris, 1848. Nothing, indeed, can be alike more futile or 
re dangerous than to treat politics as though it were an abstract science, 
orced from the lessons of historic experience. Well says David Hume : 
f we consider the shortness of human life, and our limited knowledge 
n of what passes in our own time, we must be sensible that we should 
or ever children in understanding were it not for this invention which 
nds our experience to all ages past, and to the most distant nations, 
ing them contribute as much to our improvement in wisdom as if 
had actually lain under our observation. A mam acquainted with 
ory may, in some respect, be said to have lived from the beginning of 
world, and to have been making continual additions to his stock of 
wledge in every country.” 
) History as a Basis for Political Progress. History does more than 
ply the politician with precedents of completed experiments. It gives 
the actual antecedents of present-day problems, Next to the danger of 
ting political questions in the abstract, as though they had no ante- 
ents at all, nothing is so fatal as the error of supposing that those an- 
dents can be ignored in any settlement that aspires to permanence. 
failure of the English Puritans in the seventeenth century to estab- 
their régime, and the failure of the French Revolutionists in the 
teenth century to maintain their institutions, was in each case due 
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largely to the disregard of historic continuity. In each case, fired by zea] 
and inspired by novel ideas, the reformers broke too completely with the 
past. Ignoring the fact that the state is organic in its nature, they threat. 
ened its life by their drastic surgical operations. Hence in each case the 
patient rose in horror and in terror, and drove them out. | 

All the great political and social questions of the present day have long 
histories. In Europe, for instance, the English poor law problem, as set 
forth in the Report of 1909, is essentially the question whether England 
shall revert to the principles of 1834, of 1795, or of 1601. Again, the Eng- 
lish franchise problem takes us back through the Reform Acts to the dayg 
of Edward I and Simon de Montfort. The English constitutional prob 
lem, too, has its roots far away in the folk-moots of the primitive Germani 
peoples. Similarly, the Eastern Question is but a phase of that perennial” 
conflict between Asia and Europe which was incalculably old even when 
the Greeks met the Persians at Marathon. And the Simon Report of 1930 
has shown what a close and intimate study of Indian history is necessary 
to anyone who attempts to deal with the modern question of Indian self- 
government. In fact, the consideration of every great European problem 
that is now in the forefront of practical politics confirms the words of Sir 
John Seeley already quoted—History “‘is an important study to every 
citizen ; it is the one important study to the legislator and ruler.” 

The same truth is emphasised by a survey of the problem prominent 
in America. The fundamental controversy between the federal govern 
ment and the state governments has, in order to be fully understood, to 
be traced back to the old colonial days when the central authority we 
located in Great Britain and when each of the thirteen colonies was 
wholly independent of all the others. Similarly, the question of the social 
and political position of the negro goes back to the days of mercantilism, 
when a profitable slave-trade supplied America with a cheap labour the 
mode of whose procurement caused no shock to the Puritan conscience. 
Some peculiarly American problems, such as the prohibition problem, 
seem at first sight to be new. Nevertheless, even these, though in appear 
ance novel, are in substance old. The prohibition problem, for example, 
is but a manifestation of the constantly-recurring clash between liberty 
and authority—liberty capable of doing wrong and authority determined 
to enforce the right—which originally presented itself for solution in thé 
Garden of Eden. 
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For convenience’ sake in the last section the word “ politics ’’ has been 
used as the antithesis to “‘ history ’—an antithesis corresponding to that 
between “ present ” and “ past.’ To avoid misunderstanding, however, tt 
is desirable to explain that the word is used in no narrow or restricte¢ 
sense. It is intended to apply to, and include, the interests and concerns 
not merely of the state but of every other form of public human organisa 
tion. To make this clear is all the more necessary because, as has already 
been mentioned, some of the older historians limited themselves i 
rigidly to the affairs of government—that is, to wars, to diplomacy, t 
legislation, to official administration, to judicial proceedings. Thucydides 8, 
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haps, set an evil precedent by the complete concentration of his atten- 
. upon Hellenic state affairs, to the entire exclusion of the rich cul- 
1 activities and acute economic crisis that marked Athenian and 
rtan history in his day. Certainly in the nineteenth century the influ- 
e and example of the great Leopold von Ranke tended to keep his- 
ography on narrow political lines. In England, Freeman and Seeley 
e historical politicians of the straitest sort. 
ut more and more as the century advanced were the barriers that 
ricted historical investigation broken down, until it is generally recog- 
.d nowadays that nothing is “‘ beneath the dignity ” of history’s notice 
yutside the scope of its ken ; and that all the doings and sufferings of 
kind in every walk of life are proper subjects for the historian’s in- 
‘igation. Nay, more ; it is realised and asserted that unless historians 
as a matter of fact, take this extended and all-comprehensive view, 
y are bound to present a distorted picture of whatever age they may 
fess to portray. In short, it is perceived that history is not an isolated 
ject of study, but is one of a group of kindred studies which together 
e up a general “‘ science of society ”—a science foreshadowed by the 
lytical genius of Comte in France, and by the synthetical ability of 
ncer in England ; a science to which, in order to show their contempt 
he old classical tradition, its founders attached the hybrid name of 
ciology.’? Few teachers of history in the nineteenth century did more 
spread the conception of history as a branch of sociology, or to 
ngthen the links which bound history to the other branches of the 
nce of society, than did Karl Lamprecht of Leipzig, from whose 
ous seminar zealous sociological historians swarmed over the civilised 
ld. Unfortunately, they carried with them not only Lamprecht’s 
e conception and admirable methods, but also some of the bees which 
arboured in his hospitable bonnet—in particular his preposterous and 
crustean ‘‘ culture-epoch ” theory. 
mong the sociological studies with which history is now closely 
ijated none is more important than economics. Although the exagger- 
1 dogma of the exclusively economic interpretation of history which 
rx and Engels formulated has been abandoned by all responsible 
ers, historians recognise that economic factors have played a promi- 
part in all epochs of the world’s social evolution, and particularly in 
e early epochs when man had to wage a ceaseless struggle for exist- 
against natural enemies almost as powerful as himself. All politi- 
s, moreover, realise that once again economic problems have come to 
forefront of human interests. Hence at the moment economic history 
s precedence of all other branches in the public attention. 
second ally of the new historiography is geography. No subject has 
so completely revolutionised and transformed in recent years as 
raphy. It also has been brought within the ambit of sociology and so 
anised. It is no longer regarded as the science of the earth, primarily 
ciated with geology, but rather, as the science of man conceived of in 
ion to space, having its main connections with history, the science of 
conceived of in relation to time. Hence historical geography has been 
loped, to the immense advantage of scholarship. Of course, some his- 
al geographers, fired with the zeal of young explorers, have gone too 
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far. When, for example, one of them explains religion purely by means of 
climate, and says that “‘ monotheism is the product of the desert,” y 
realise that we are in face of an absurdity of the same sort as we meet ir 
the Marxian assertion that the Reformation was the product of bourgeois 
capitalism. Excessive claims of this kind, however, are soon reduced te 
reasonable limits by the attrition of criticism. 

Further allies of history at the moment are anthropology and arche 
logy. No influence has been more powerful than that of anthropologiil 
impressing upon historians the profoundly important truth of the essential 
unity of the human race. Archzology, for its part, has extended incon. 
ceivably the historian’s conception of the immensity of the periods oj 
time during which human society has been developing. The vast “ pre- 
historic ”? (that is unrecorded) epochs have been revealed, and in a ms 
vellous manner explored. So lately as the close of the nineteenth century 
chronologies were published and believed that placed the creation of the 
universe in 4004 B.c. and comprised the whole course of human history 
within a span of less than six thousand years. Archeology dates the 
Piltdown man at 100,000 B.c. ; the Heidelberg man at 250,000 B.C. ; ang 
the Java ape-man at 500,000 B.c. It hints, moreover, that these are by ng 
means likely to be the limits of its revelations. But not only has archzo- 
logy opened up new realms of knowledge respecting palzolithic and 
‘neolithic man; it has also, by means of its discoveries of relics of the 
extinct civilisations of Egypt, Babylonia, Crete, and Asia Minor, added 
vivid chapters to our cognisance of ancient history. 

Two significant results of these revelations of anthropology and archzo 
logy have been, on the one hand, the critical revision of the whole Biblical 
story of the creation and fall of man, together with an illuminating recon: 
struction of the records of the early doings of Israel ; and, on the other 
hand, the complete abandonment of all the older attempts—from Aug 
tine’s to Hegel’s—to formulate a philosophy of history. In short, history 
has ceased to concern itself with a priori speculations as to the purposé 
for which the world and man were created, or as to the inherent meta- 
physical ideas which the time-process is making explicit, and it ha 
placed itself in line with the other sciences which are endeavouring t 
explain to the human mind the meaning of things as they are. 


} For the importance of anthropology and archeology as aids to historica 
study, see the Articles on The Beginnings of Morals and Culture and Th 
Achievements of Archeology. 
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MODERN GEOGRAPHICAL IDEAS 
By 
L. DUDLEY STAMP 


SYNOPSIS * 


lern geography entirely changed in the present century — The 
seography merely descriptive, the new seeks to search out cause 
effect The disappearance of the gazetteer type of geographical 
‘book — Modern geography essentially the study of human 
ronment : the world as the home of man — The chief factors of 
environment: topography, structure, climate, vegetation and 
ial life ; their influence on man and his reciprocal influence — 
major climatic regions of the world : equatorial, tropical, mon- 
, hot desert, mediterranean, warm temperate, cool temperate, 
erate continental, east coast, temperate desert, cold temperate, 
c; each considered in relation to natural resources, economic 
lopment and the life of man — World geography and inter- 
nal relations : the inevitable dependence of the United States, 
da and Russia on outside supplies of tropical products — Mal- 
ibution of population : the problems of Japan-and China — The 
nation of Franco-Italian rivalry — Barriers and frontiers — 
raphy and nationality: the systematic study of a country or 
n— The siting of towns : London, New York and St. Louis — 
lusion : the modern world geographically minded. 
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MODERN GEOGRAPHICAL IDEAS 


I. INTRODUCTION 


Geography has been described as at once an art, a science and a philo: 
sophy. Such a description may well carry its own condemnation: how 
can a subject whose field is so broad have any depth, or any concrete form 
and expression ? Does it not indicate that the so-called “‘ subject ” ¢ 
geography is merely the common meeting-ground of such sciences 4 
geology, physiography, meteorology, ecology and economics, and tha 
its entity is imaginary rather than real ? Similarly, if geography is regarde¢ 
merely as “ writing about the earth” (Gk. yi, the earth; ypadhey, t 
write) and synonymous with a description of exploration or travel, is it no 
true that geography must automatically come to an end as the continent 
become entirely explored and known ? 

To answer these two questions it is necessary to attempt to disentangh ( 
the modern point of view from the discarded axioms of a subject which 
has had a varied career for more than two thousand years, since Aristotle 
or perhaps Eratosthenes, first used the name. Aristotle, in the fourtl 
century B.C., must be given the credit of being the founder of scientifit 
geography. He demonstrated the spherical form of the earth (the size o 
which was later calculated by Eratosthenes) and realised that the the 
known habitable world only occupied a portion of its surface. If Aristoth 
was the founder of mathematical geography, Strabo (50 B.C.-A.D. 24 
was the founder of regional or political geography, and in his descriptior 
of the countries surrounding the Mediterranean Sea anticipated some 6 
the concepts of the human geographers of the nineteenth century. Th 
Middle Ages, with the literal interpretation of Scripture, saw the deatho 
scientific geography in Christendom, if not in Islam. But the voyages ¢ 
Marco Polo did much to re-create interest in the scientific conceptions 0 
Aristotle and Ptolemy, Homer and Herodotus. The voyages of Columbt 
and the Great Age of Discovery show the faith in the old resuscitate 
ideas ; the geographer (under the title of cosmographer) became a pé 
sonality whose opinions were sought and valued in the highest circle 
The return to England in 1547 of John Dee—mathematician, astrologe 
and cosmographer—with the globes of the Renaissance geographers 
Louvain, coincides with the beginning in England of serious participati¢ 
in the exploration of America. 

A scientific geography, concerning itself with the recognition, cha 
ters and classification of regions, was conceived in the seventeent 
century by a German geographer, Bernhard Varenius, whose originé 
work (1659) was reissued under the influence of Sir Isaac Newton @ 
Cambridge in 1672. 

Later, the extension of exploration in the Georgian and Victoria 
eras necessitated the setting down of innumerable facts of discover, 
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| the production of almost equally numerous maps and charts to 
strate these discoveries. In the words of the old text-book definition 
graphy became “ a description of the world and its inhabitants.’ The 
erly catalogues of the facts to be recorded produced admirable 
etteers :it is significant of the gazetteer age that the voluminous and de- 
ed description of the great Indian Empire was christened the Gazetteer 
ndia. The gazetteers had to be condensed and summarised to produce 
-books. So it came about that the science of geography died, and there 
se in its stead a monstrosity pouring forth a torrent of words, loathed 
ve all other deities by the average schoolboy, despised and condemned 
the adult. The writer’s earliest recollection of the worship of this mon- 
us deity is the recitation of a creed which commenced : “ North- 
berland, Newcastle on the Tyne; Durham, Durham on the Wear ; 
nberland, Carlisle on the Eden ; Westmorland, Appleby on the Eden ; 
cashire, Lancaster.on the Lune ; Yorkshire, York on the Ouse.” The 
-book led off, accompanied by the most wonderful variations in type, 
n the remark that ‘‘ ENGLAND (that is the land of the Angles) is the 
thern portion of Great Britain. Its greatest LENGTH is 420 miles, 
ADTH 360 miles, and AREA over 58,000 square miles.” 

Jnfortunately, this old Geography is scarcely yet dead. After all, it is 
type of learning which passed under the name of Geography in the 
s0oldays of many who will read these lines ; for it was not until the 
y years of the present century that Modern Geographical Ideas 
etrated into America and into England, and not until later that the 
dern Geography began to be taught in the schools and to be embodied 
ext-books. 

n 1905 Andrew John Herbertson, Professor of Geography in the 
versity of Oxford, published his Major Natural Regions : an Essay 
Systematic Geography (Geographical Journal, vol. xxv., p. 300); in 
2 Sir Halford Mackinder, then Director of the London School of 
nomics and afterwards Reader in Geography in the University of 
idon, had published his Britain and the British Seas, in the series 
he “‘ Regions of the World” under his editorship. The development of 
dern Geography may be said to date in Britain from these two publi- 
ons, and it is not too much to say that within the last twenty-five years 
ubject has changed so completely and fundamentally in its outlook 
methods. In America Ellen Churchill Semple’s American History and 
eographic Conditions (1903) provides a corresponding date. The 
ogues of facts which formed the fundamental part of the old Geo- 
hy were capable, it is true, of study with the object of determining 
rlying causes. But such study was for the few, and although one may 
that the method of the old Geography was to work from effect to 
e, the normal student rarely penetrated beyond the catalogue of 
s. With the dawn of the new Geography it came to be realised that 
ited number of causes, capable of detailed study, were in the main 
onsible for the multitude of otherwise unrelated facts. So the method 
dy of Modern Geography is to search out causes, and to work in a 
sequence from cause to effect. Hence the descriptive term often 
of ‘‘ causal geography ”—perhaps unfortunate because of the ease 
which it can be misread as “‘ casual geography.” 
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New wine is apt to go the heads of earnest pioneer missionaries, and 
the new Geography soon made enemies—as readily as it made converts 
for there is no denying that many early exponents went too far. Whilst 
this is not true of the pioneers in Britain—Herbertson and Mackinder— 
it is a criticism which can be levelled against the school of Ratzel in Ger- 
many. Ratzel insisted on the control of human activities by natural con- 
ditions, on the permanency of those conditions and the strictness of the 
limitations they impose ; in other words, human development along cer. 
tain lines is inevitable given a certain set of physical conditions in the 
environment. Some of Ratzel’s followers, especially in France, went so 
far as to agree with Demolins that if history were to begin all over again, 
it must in all essentials follow the same lines, given the same setting of the 
natural stage. This school of ‘‘ Determinism ” insisted on the absolute 
‘“‘ seographical control’? exercised by the newly studied geographical 
factors. 

The great French geographer Vidal de la Blache did not fall into this 
error, but recognised the creative power of human beings to exercise a 
reciprocal control or influence on their environment, to adapt themselves 
to natural circumstances, deliberately to attempt the moulding and even 
reshaping of their environment. Thus “geographical control ” ae 
modified, by the conception of a reciprocal control, to one of “ 
graphical influence.” | 

We are now in a position to answer the two questions postulated at the 
beginning of this article. To take the second one first : the completion 
of the exploration of the world and the collection of adequate data is only 
the beginning of modern scientific Geography. Analysis of the recorde¢ 
facts must precede any attempt to make a synthetic study of the factors 
of the environment which have exercised a dominant influence on tht 
development of a tract and its inhabitants, and will continue to influence 
development in the future. This brings us naturally to the answer to th 
first question. Geography is the study of the world as the home of man— 
of the physical environment of the human species. No other science 
concerned with that human environment as such: the geologist ma) 
study the rocks of the earth crust ; the meteorologist may concern himsel 
with the climate and weather ; the botanist with the plant life and th 
zoologist with animal life. The geographer requires just so much of tl 
results of each of those sciences as may enable him to appreciate, as 
living concrete whole, the stage whereon man is required to live his if 
and play his part. , 

II. THE GEOGRAPHICAL FACTORS ‘ 

We have attempted to show that the modern geographer is concerné 
primarily with the study of the earth as the home of man. His first task 
to disentangle the factors which go to the making up of that environme 
and to trace the influence exerted by each severally, as well as by the whol 
collectively, on the life and activities of man. 


Topography or Physical Features 


Switzerland, as all the world knows, is a mountainous country. 
effort of man can ever remove those mountains and substitute for them 
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lain. Similarly, if a country is flat no effort of man will provide it with 
is of mountains. It is obvious, therefore, that the topography or phy- 
geography of a country must play a permanent and leading part. 
the mountainous regions of North Wales and the lowlands of East 
ia are primarily farming countries ; the relative sparseness of the 
ing population in the former, contrasted with the denser and well- 
ibuted farming population of the latter, is essentially the result of the 
‘ence in topography. Comparable examples may be drawn from al- 
any part of the world. Even in the most densely populated country 
h the world knows at the present time—China—it is the flat land and 
7s which teem with people, the intervening mountains which remain 
>d and bare and almost urinhabited. It is significant of the modern 
sciation of the paramount importance of this factor, that our present- 
naps and atlases are nearly all topographical or physical maps. In 
ost-War magnum opus of the famous map-making firm of Bartholo- 
_ The Times Survey Atlas of the World, the majority of the maps are 
coloured, so that they show at a glance the physical features of each 
try : the lowlands in green, the intervening areas and low plateaus in 
brown, the mountains in dark brown and increasingly dark colours. 
this we may contrast any one of the old atlases, where colour is used 
stinguish the various political units, and mountains are shown in- 
tally as caterpillars crawling uncertainly about the face of the map. 
ist be noted that the physical map does not replace the political map, 
litical boundaries can be clearly shown on top of the representation 
sical features. One is thereby enabled to see at a glance how far 
daries between countries have been determined by physical features, 
10w far they are purely artificial in that they run in straight lines 
s featureless country. Thus Poland stands out as an irregularly- 
->d fragment of the north European plain, with no clear features to 
ate it from Germany on the one hand or Russia on the other. By 
of contrast the formidable Pyrenees form the natural boundary be- 
1 France and Spain, cutting off the whole Iberian Peninsula from the 
yf Europe. 
e¢ physical map, also, by showing clearly such features as river basins, 
o far to suggest what may best be termed the “ outlook” of the 
e. So often do rivers act as highways of trade and of culture that they 
ogether the riverine peoples and the peoples of the basin as a whole. 
e other hand, peoples who are separated by a natural barrier such as 
e of mountains, tend to have entirely different outlooks and ways 
ught. Thus the people of Burma are in the main the people of the 
of the Irrawaddy : the heart of the basin and the fertile lowlands are 
ited by Burmans ; the tangled masses of hills which surround the 
are occupied by allied hill tribes. But, except indirectly by sea, 
is really no contact—racially, culturally or economically—with the 
es living on the other side of the wall of mountains which separates 
ovince of Burma from India proper. It frequently happens, as in 
se, that the mountainous belt is itself inhabited by people alien to 
ain-dwellers on either side. 
t as easily as we refer to the physical features on the physical map 
rge country, we refer to the topography on the topographical maps 
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of smaller tracts. For the function of the topographical map is simi 
From the detailed topography of small areas we can comprehend 4 
direction taken by main roads and railways and the way in which ¢ 
meeting-places of such natural routes are marked by the presence 
towns or villages. It is often possible to see from such a map the reaso; 
for the location even of single habitations. So important is the top, 
graphical map that there is perhaps a danger of over-emphasising it. It 
the culmination of the labours of the surveyor, but is only one of the q 
pects of a country which must be considered by the geographer. Thus th 
surveyor and the explorer, however exacting and however precise the 
work, are not necessarily geographers. " 

We have referred above to the reciprocal influence exerted by man, 
the features of his environment. Man’s influence on the physical feature; 
and topography of the earth’s surface is but comparatively small. It is tq 
that he may modify or even nullify the effects of such barriers as mou 
tains by cutting through them with a railway tunnel. Especially in urb; 
areas he may do much to mask the original topographical features of # 
ground, though even in extreme cases the influence is comparative 
slight. Two thousand years of building have not hidden the existence 6; 
hill in the heart of London, now crowned by St. Paul’s Cathedral, whi 
formed at least one reason for the existence of the early London. 

Of somewhat greater significance is man’s activity in the reclamati 
of land: the conversion of the medieval Fenland round the Wash 
England into the fertile, argricultural land which it is to-day, is really 
example of this character. And at the present time there is the ambitic 
project of the Dutch for reclaiming the greater part of the shallow Zuye 
Zee. The existence of this reciprocal influence, however, does not ma 
in any way the real importance and significance of the topography 
physical features of a country—the first aspect which it is really the du 
of the geographer to consider. 


Geological Structure 


The surface topography of a country is really only the reflection of 
underlying geological structure. Logically one should take structure fi 
but topography is a matter of observation, structure a matter of st 
surface investigation combined with surface investigation and the int 
pretation of the results—an interpretation which may vary according 
the worker. Hence, in many areas the interpretation of the underlyi 
geological structure is still a matter of conjecture. But only a small p 
tion of the field of the geologist is also the concern of the geographer. 1 
underlying structure, in so far as it determines the character of the Ia 
surface, is obviously important, and at the present day forms a subji 
of its own known as geomorphology. The geographer, together witht 
geologist, is also concerned with the agents of denudation which shapet 
surface and are responsible for the continual changes which are taki 
place. The geographer is not concerned with the study of the rocks off 
earth’s crust as such—that is the field of the petrologist ; but he is ce 
cerned with the classification of rocks in so far as they affect the cht 
acter and land forms of the earth’s surface, and particularly in so fe rt 
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concern the distribution of the useful minerals which have such an 
tion for modern man. 
ym the geographer’s point of view it is possible to distinguish four 
broad groups of rocks, or, one should say rather, geomorphological 
r regions. These are as follows : 

Areas of old, hard rocks, resistant to denudation, which give rise to 
plateaus, and, because of the resistant character of the rock, usually 
sh rather poor soil. The rocks themselves may be either crystalline 
morphic), or may merely be old and hardened sediments. The exact 
gical age is scarcely a matter of real importance to the geographer ; 
at the geological map which distinguishes Cambrian from Ordo- 
1 is less important than one which distinguishes the lithological 
cter of the rocks themselves, 7.e. which separates tracts of hard 
ulline rocks from relatively soft sandstones. Amongst the major 
iu regions of the earth’s surface, composed of ancient metamorphic 
ner rocks, may be mentioned the Brazilian plateau and the Guiana 
lands in South America, the greater part of Africa except the north, 
reat plateau of Arabia, the great plateau of Peninsular India, con- 
ible portions of Indo-China, the great plateau which makes up the 
tm two-thirds of Australia, the great plateau of central Siberia, 
;candinavia. With the latter may be linked the Highlands of Scot- 
and north-western Ireland. 

Areas of ancient rocks which, in the course of long ages of denuda- 
have been worn down almost to sea-level. Among such areas may 
entioned the Laurentian Shield of Canada, a vast tract occupying 
y two million square miles, a second area being the great Russian 
rm which underlies the greater part of Russia in Europe, and which 
s to the surface round the borders in, for example, Finland. 

Areas of young, soft rocks, which usually give rise to lowlands or 
s, and which tend to furnish a soil, as well as a topography, suitable 
riculture. The great alluvial plains of the world form a subdivision 
$s group. Amongst such major regions of young soft rocks may be 
oned the Central Plains of North America ; the Orinoco, Amazon 
araguay plains in South America ; the North European Plain, which 
ies the greater part of the north of the mainland of Europe; the 
owland of western Siberia ; the great river plains of the Tigris, the 
ates, the Indus, the Ganges and Brahmaputra, and the rivers of 
3 as well as the central lowlands of Australia. 
he great folded mountain chains of the world are composed usually 
y-folded sedimentary rocks ; many of these chains arose in the last 
eriod of mountain-building movements, the period of the middle 
» when there appeared the Alps, the Himalayas, the Rockies and 
des. The Tertiary was the last of the three great periods of time 
ished by geologists; it was the period when mammals established 
upremacy and the ancestors of man himself made their first ap- 
ce. 

metalliferous minerals tend to be associated with the areas of 
t rocks, but rarely with the areas of young, soft, sedimentary rocks, 
t very abundantly, except locally, with the young folded moun- 
Iron and some of the ores which occur in alluvial deposits form 
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exceptions to this rule, whilst the non-metallic minerals, foremost amongst 
whichare coal and oil, occur of course in sedimentary rocks. Turning to the 
direct influence of the structural geology on the activities of man, it may 
be pointed out that man is quite incapable of placing a coalfield where 
a coalfield has not already been placed by nature, or of discovering any 
new metalliferous deposit where such deposit has not been hidden by 
nature. Economic development consequent upon the discovery of min- 
eral deposits must of necessity be controlled by the position of the depos- 
its concerned. The reciprocal influence of man on geological environ: 
ment is even smaller than in the case of reciprocal influence on the 
physical features. The casting of manure on the land is an attempt to 
overcome the disadvantages which are the result of the natural mineral 
constituents of the soil ; but even so the example is not a very good one, 


Climate and Weather 


Although it is not so obvious, the influence of climate and weather i 
of equal importance with that of physical features and structure. In our 
everyday life we react so automatically to changes in weather that we de 
so almost unconsciously ; the fact that those who dwell in colder climes 
don an overcoat at certain seasons of the year is a natural reaction to 
weather conditions. In such a fickle-weathered country as England, th 
inhabitants decide from day to say whether they will go out furnishec 
with umbrella or mackintosh. Our bodies form sufficiently sensitiy 
thermometers to determine when in the autumn we have a desire to se 
a fire, or to turn on the central heating, as the case may be. The date of 
that celebrated annual event, which is the béte noire of almost every Eng 
lish householder, namely the spring clean, is really determined by clima 
tic conditions, when the dirt-making coal fires of winter are no longe 
required. 

Climate is commonly defined as the average state of the weather ane 
we show our trust in the recurrence of climatic conditions by taking, 2 
far as we can, our holidays in June, July or August—our summer mont 
Probably, if we are fortunate enough to possess the wherewithal, we vet 
ture to escape from the hateful cold of New York in the heart of tf 
winter and change those conditions for something more pleasant on h 
coast of Florida; or after the Christmas festivities we learn to ha 
the damp cold of London and turn our attention to the sunshine of h 
Riviera. If we venture to the Tropics, we automatically change our cloth: 
ing ; if we live in the Tropics, we probably change our mode of life an 
our food to a very considerable extent. The form of man’s dwelling-plact 
has been determined to a very large extent by climatic conditions. ff 
steep-roofed houses of northern latitudes, from which the snow may sli 
away easily, form a remarkable contrast to the flat-roofed houses of th 
dry lands, of the Mediterranean or the Tropics. Often these flat roo 
have a slope towards the centre and a tank below in which rainwatel 
precious to the inhabitants, may be collected. If rain is abundant, W 
shoot it off our roof on to our neighbour’s garden ; if rain is scarce, We 
carefully collect it on our own roof for our own use. We see the influence 
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eat in the wide shady piazzas of Italian houses, which form an inter- 
1g contrast to the modern “ sun-trap ” house which architects have 
savoured to perfect for such sun-starved climes as parts of England. 
he effect of climate is even more marked in the vegetable world. 
1 in a single small country such as Great Britain this is well exempli- 
How often does one see in the north of Scotland fields of wheat ? 
there it is too cold for the ripening of this crop. How often does one 
ields of wheat in Ireland, where it tends to be too wet for that crop ? 
to the fields of East Anglia that one must turn to see this crop grow- 
yest. How many New Englanders have seen in their own countryside 
s of cotton opening to the late summer sun ? Very few, if any. Yet 
the yearly privilege of the southerner. We realise that the familiar 
e or tea or cocoa of the breakfast-table has to be brought to us from 
ad, but we do not always realise that it is climate which is a control- 
factor in this case. We need make no excuse, therefore, for stressing 
extreme importance of the climatic factor in geography. It may be 
d if this is not the field of the meteorologist, but it must be empha- 
| again that the geographer does not require the whole of meteoro- 
. He is scarcely concerned with the design and character of the 
uments by which meteorological records are made or kept ; he is con- 
ed with the interpretation of the results, with the way in which the 
equent climate and weather affect the life of man, whereas the 
orologist may, and usually does, content himself with the actual 
pretation of the climate and weather as such. 
urning to the reciprocal influence of man on climatic conditions, we 
that it is possible to do far more to alter or nullify the effects of 
atic conditions than to alter or nullify the effects of physiography or 
‘ture. The clothing which we wear is an adaptation against climatic 
litions, but the heating of our houses is a very definite attempt to 
the effect of these conditions. The use of glasshouses for forcing 
srs and vegetables is also an example of a special method of over- 
ing existing climatic conditions. It may be urged in this connection 
man can increase temperature, but finds it more difficult to carry out 
reverse process. Here we are apt to forget the common use of the 
erator ; the chilling of meat is the answer of man to the natural 
ioration of dead flesh caused by temperatures above freezing-point. 
ainage is an attempt to overcome the disadvantages of too much 
ure in the soil, whilst irrigation is the attempt to overcome the 
iencies of moisture, whether in the soil or as rainfall. It would seem, 
ver, that man cannot do very much actually to alter atmospheric 
itions. Experiments in high explosives would seem to indicate that 
has not very much power, at any rate at present, to induce the forma- 
f clouds and the consequent rainfall. Nor is it proved that by creat- 
rge bodies of water in arid areas, or by the planting of trees, man 
efinitely increase rainfall. The precise influence which the planting 
es has on atmospheric conditions is a large subject, but it must be 
ioned as an attempt of man to exert a modifying influence on natural 
tic conditions by which he finds himself surrounded. 
important is the climatic factor in geography that no excuse is made 
aling with it in some detail in the section which follows. Before passing 
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on to the consideration of the climatic regions of the world, something 
must be said about the influence of climate in the formation of soil. Thy 
science of the study of soils, or pedology, is now a special and importan 
branch of knowledge. The older geologists and geographers used to con- 
sider that the character of a soil depended very largely on the characte 
of the underlying rocks. It is now quite definitely proved that this is not 
the case ; climate has a more important effect on the formation of soil 
than the underlying rocks. Thus in the Tropics, where there are alterna. 
ting wet and dry seasons, a lateritic' soil forms almost independently 9 
the character of the underlying rocks, whilst it is found, broadly spea 
that in those countries where the rainy season coincides with the he 
season the formation of soil goes on rapidly ; whereas where the rainy 
season coincides with the cold season, as it does in Mediterreanean lands, 
the formation of soil is a very much slower process. | 

The three great factors which we have considered so far, topography 
structure and climate, may be regarded as of equal importance. Considera 
tion of the first two, and sometimes of a part of the third, formed what y 
formerly the domain of the subject of “ physical geography.” We nt 
longer consider it desirable to keep these watertight compartments it 
geography, and we recognise that the study of the old physical geograph 
is an integral part of all geography. It is a necessary basis which must no 
on any account be neglected. ; 


Vegetation 


We find that the first three factors make their influence felt, and at 
most readily observed, by their influence on the natural vegetation cove 
of the world ; so the fourth factor which has to be considered is the fact 
of vegetation. As we wander about the surface of the British Isles, we se 
in the bogs of Ireland and the dry heaths of East Anglia the reflectia 
of both climatic and soil conditions. The great pine and spruce fores 
of Norway contrast with the pleasant homely oakwoods of southel 
England, and in their turn reflect differences in climate. We sh 
endeavour to show shortly that each of the great climatic regions of t 
world has its own characteristic type of vegetation, and this natuf 
vegetation exercises a very important influence on the life and activitl 
of man. It is necessary to notice here how very extensive has been tl 
influence of man on natural vegetation. It might be thought that tf 
difference between primitive and civilised man in this connection lies 
relatively slight effects exercised by the former on the natural vegetatic 
of his habitat, contrasted with the enormous effect of the latter. This 
not entirely the case, since primitive man tends to destroy without & 
placing ; ; civilised man to destroy with the object of replacing. In es 
regions, especially in Asia and Africa, huge areas of valuable forest he 
been burnt by native cultivators to yield the small patches of cultivate 
land which are only used for two or three seasons, whilst the pristine ric 
ness of the soil remains. In more densely populated temperate lands te 
Britain) it is doubtful whether any extensive tracts of true natural veg 
tation remain. It might be held therefore, that vegetation is no longi 


1 Latin, Jater=a brick—so called from the cellular character of the soil a 
its red-brown colour, which is due to iron. 
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ant factor in determining the activities of man. It is true that the 
in no longer hunts the bison over the wide prairies and the cowboy 
1 Ford rather than a broncho, but much of the natural vegetation 
till remain. Of still greater importance is the fact that the factors 
limit the growth of natural vegetation still exert their limiting in- 
> on vegetation improved by man. So that, in turn, the “ artifi- 
vegetation influences and to a large extent determines the activities 
1. The grass of the Canadian prairies has given place to the man- 
ved grasses, the cereals, but the cultivation of these cereals exerts 
rmous influence on the life of man in these regions. 
letimes man upsets the natural balance in the plant world, with 
ous results. The grasses of New Zealand have been largely replaced 
‘more nutritious pasture grasses of England, but the introduction 
succulent prickly pear into Australia to provide fodder in the 
racts has resulted in the invasion and destruction of richer areas 
at is now a serious pest. The water-hyacinth was brought to grace 
ornamental waters in India, with no thought that a few years later 
penditure of thousands of pounds per annum would be involved 
ring it from navigable streams. 


Animal Life 


as the joint influence of topography, soil and climate is expressed 
natural vegetation, so is the character of the latter expressed in 
imal life. The monkeys are obviously adapted for life in forests, 
telopes for an existence on wide plains, the polar bear for life in 
wastes. Similarly vegetation exerts its influence on animals 
ticated by man—as the concentration of sheep on the temperate 
nds of the Southern Hemisphere bears witness. 

character of the native animal life is obviously of the greatest 
ance to primitive man who is still a hunter. In the civilised 
n world the trapper must scour the northern forests and tundra, 
y~-game hunter seeks his prey in appropriate regions. While these 
ices On modern man are obvious, we are apt to forget the more 
ant réle played by humbler creatures. The tsetse fly belt in Africa 
fies modern science and limits areas of settlement ; the conquest 

alaria-carrying mosquito is still but partly accomplished. A host 
ases still compel man to move warily and take adequate precau- 


ummarise, the relationship of the geographical factors of the 
ent to man may be expressed diagrammatically thus (reversed 
representing reciprocal influence) : 


aphy 


e )»————_> Vegetation —————_> Animal life 
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It may be observed that man should properly take his place amongg 
the animals in the way in which he is influenced by the other factor 
but as an animal capable not only of taking thought but also of ta in: 
action accordingly, he stands almost alone. 

Enough has been said to indicate the logical order in which the e0- 
graphical factors should be considered when studying the geography 
of the world or of individual tracts. In the first place, it is desirable t 
study the world as a whole and then to proceed to a study of definit 
regions. Many, if not most, modern school and university courses com 
prise these two aspects, each forming a part of the work : the first formi 
“ World Geography,” the second “ Regional Geography.” 

We will consider in somewhat greater detail the climatic factor. 


III. THE MAJOR CLIMATIC REGIONS OF THE WORLD 


a 


Reference has already been made to the enormous influence exerte 
on man and his activities by climate. One of the most valuable concep 
tions of modern Geography is that of climatic regions. It is found, fo 
instance, that the climatic conditions characteristic of the countrie 
surrounding the Mediterranean Sea are found also in part of the Nort 
American continent, in California. Almost precisely similar climati 
conditions are again found in central Chile in South America, in th 
neighbourhood of Cape Town in South Africa, as well as in parts ¢ 
Western and South Australia. In these regions there is often a ver 
marked similarity in the natural vegetation. Still more importal 
agricultural methods which have been proved to be suitable to one 
these regions will, economic and other conditions being equal, prov 
equally suitable in any one of the other regions. Again, the produc 
of one area can be made also the products of the other areas in the sam 
type of climate. A crop which flourishes in one of these Mediterranes 
regions, as they are called, may be expected to flourish equally wi 
in any one of the others. We need but to watch the shop front of t 
nearest fruiterers’ to see, during the year, oranges from Spain, fo 
California, from Cape Province in South Africa, and again from Aus 
It can be realised from this how the modern world has made use 
regions that have a similar climate. 

The division of the world into major natural regions on the bas 
of climate is due very largely to the late Professor A. J. Herbertst 
and it is indicative of the youth of modern geographical science t 
Herbertson’s famous paper to the Royal Geographical Society was of 
presented in the year 1905. Although he modified his general scheme 
divisions, and although there are several schemes of world climé 
divisions now in use, the principle remains the same. What one au th 

may regard as a major type, another will merely regard as a sub-ty] 
and so on; but actually there is surprising agreement, rather than 
agreement, on the subject as a whole. Consciously or unconscious: 
major climatic regions play a large part in the troubled political at 
economic relationships of the countries of the world at the present im 
This is because some of the leading raw materials of commerce can om 
be produced in regions with a certain type of climate. Thus Russia 
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despite her 8 million square miles of territory and her 150 mill 
inhabitants, is unable to produce within her own territories any of the 
products which require an essentially tropical or equatorial clims 
She must depend on outside sources for her requirements of sy 
products as rubber, cocoa, tea, coffee and spices. Three million squg 
miles of continental United States of America lie entirely outside ¢ 
Tropics ; so that although America is the largest consumer of rubk 
in the world, she must get that rubber from outside her own territo 
Even her Tropical possessions, notably the Philippine Islands, only 
a short way towards fulfilling requirements. 

There are other ways in which the conception of major climg 
regions is important. Much agricultural research in Canada has be 
directed towards finding a wheat which will ripen rapidly, and so ¢ 
be grown in the northern latitudes of Canada, where the summ 
though warm and bright and ideal for the ripening of cereals, ist 
short for existing varieties of wheat. Any result obtained by the Canadig 
in this respect can be immediately utilised for the steppe-lands of R ‘ 
and Siberia. Or again, in the problem of migration and settleme 
as Japan has found to her disappointment, it is little use offering facilit 
for settlement in the wide open plains of Manchuria to the Japane 
who hates the long bitter winter. Still less can Canada hope to provide 
home, even supposing she were willing, for the Indian cultivator wh 
native land is already overcrowded. On the other hand, the specta 
of overcrowded India and China, separated by underpopulated t 
equally desirable Indo-China with a climate equally suitable for set 
ment either by Indians or Chinese, provides a background for the stt 
of existing racial and political problems in the countries of Indo-Ch 
The major climatic regions of the world, their character and distributi 
their products and potentialities, must therefore be discussed in s 
detail. 

About a dozen well-marked climatic types can be distinguished, 
naturally the actual divisions between the regions are not, as af 
sharply marked lines. One type tends to fade gradually into ano th 
and often considerable tracts can best be regarded as transitional ar 
Further, there is obviously considerable variation between one paf 
a climatic region and another part. Local variations, due especie \ 
topographical features, notably elevation, are found in all regi 
The major climatic regions are given names in keeping with their ge 
character, but so marked is the influence of climate on vegetation, | 
a climatic type is often named after the prevailing vegetation Thus” 
Temperate Continental Climate is called the Temperate Grassland: 
Prairie, type, the Cold Temperate Climate is called the Conife: 
Forest type, and so on. Other authors prefer to name their im 
types after the regions where they are found in their most charactef 
form. Thus the Tropical Grasslands are so characteristic of Africa’ 
one can easily justify the name ‘‘ Sudan type.” But the matter of fur 
mental importance is the character of the climate itself, hence it se 
desirable to maintain the use of climatic names. | 
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The Equatorial Climate 


.¢ Equatorial Climate, as its name implies, occurs in the belt on 
r side of the equator, extending roughly between 5° N. and 5° S., 
occupying a tract about 600 miles in width almost encircling the 
of the globe. Frequently the Equatorial type extends further north 
south than this, but the extreme limits may be regarded as about 
Y. and 10° S. of the equator. Its most typical development is in the 
of the Amazon, hence the name “ Amazon type.” The characteristic 
ation is tall, evergreen forest, hence the descriptive name, the 
te of Hot, Wet Forests or Selvas. The temperature of the Equatorial 
$ high throughout the year, and has but a very small variation. In 
ypical localities the average range is between 78° F. and 80° F.; 
ange between the hottest and coldest months is rarely more than 
Similarly the difference between day and night temperatures is 
, and may be taken as, typically, less than 20°—frequently less than 
In these regions the rain falls at all seasons of the year, and there is 
y Season except in a strictly relative sense. In very many cases 
is a daily routine of weather which is particularly interesting. The 
morning is frequently misty, but by 8 or 9 o’clock the mists have 
peared and the sun shines strongly till midday, thus causing rapid 
ration and upward currents in the atmosphere. The ascending 
ure-laden air becomes cooler and clouds form; the formation of 
s in the afternoon and the subsequent downpour of rain are fre- 
ly accompanied by thunder. The rain falls in the latter part of the 
oon in a torrential downpour usually of short duration. The 
ean living, for example, at Singapore must pay attention to this 
routine. His early morning walk takes advantage of the mist that 
the fierce rays of the sun, which can better be borne in the coolness 
office building. It is true that every two or three days out of four 
tangements for an afternoon tennis party or round of golf will be 
by the afternoon storm, but there is almost sure to be the joy of 
er-dinner car drive by the light of the clear, starlit night. Although 
alls throughout the year in Equatorial regions, it is frequently 
that there are one, or two, periods of maximum rainfall. Places 
e equator usually have two maxima ; stations on the more northern 
thern fringes of the belt, usually one. In most places the rainfall 
um, or maxima, occur shortly after the period when the sun is 
. The Equatorial regions are essentially regions of heavy rainfall. 
infall for the year ranges from 70 or 80 inches upwards. The areas 
from the influence of the sea and a ready supply of moisture, 
s the interior of the Congo Basin, may have rather less. It is a 
fallacy that the nearer one gets to the equator, the hotter it 
es, and that the Equatorial regions are the hottest in the world. 
erage temperature, it is true, is uniformly high, and the constantly 
atmosphere is enervating ; but the Equatorial climate is far from 
€ most trying in the world. The thermometer rarely rises above 
., and the relatively cool rains which accompany the afternoon 
rstorms make the climate distinctly pleasant. This is particularly 
1 Fahrenheit degrees are used throughout this Article. 
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the case in maritime situations such, again, as the island of Singapore, 
where land and sea breezes impart a welcome movement to the aij 
The climate is found at its worst in the interior of the great Equatoriz 
forests, where the air is absolutely still. Perhaps the most characteristic 
feature of this type of climate is the absence of seasonal change ; all the 
time a man remains in good health the climate can be described as; 
pleasant and by no means unhealthy one. But let his health fall for ¢ 
short time below par, and the absence of change renders recuperatio; 
extremely difficult. Hence the need for hill stations, or for a trip home 
for the European who has had the misfortune to get run down. | 

The ever wet, ever hot climate of Equatorial regions produces a vem 
rank luxuriant vegetation. There is fierce competition, not for mois e, 
but for light and air. In that most characteristic region, the Ama Or 
Basin, the whole country is clothed with an evergreen forest of giant 
trees. These hot, wet forests contain a great variety of trees, and iti 
rarely that more than two of the same species are found in the space 9 
an acre; but they are nearly all alike in having tall, unbranched boles 
with a crown of leaves at the top, forming a close, interlacing mass si 
thick that sunlight never reaches the ground, and the interior of th 
forest is gloomy and lifeless in the extreme. This gloomy, vault-like typ 
of Equatorial forest is almost restricted to South America, for in Eq a 
torial Africa and Asia the forests are more open. Although nearly all he 
trees have short periods during which they shed their leaves, the sheddin 
periods of the different species come at different seasons, and thus th 
forest is never bare of leaves. The trees are nearly all hardwooded species 
so rare is softwood in the forests that Manaos, in the heart of Sout 
America, imports its building timber from the temperate regions it 
North America. The struggle for light and air, which are of course onl 
to be found above the tree-tops, has resulted in the existence of larg 
numbers of woody climbers or lianas. The trees climbed may afterwe rd 
die and rot away, leaving the great coils of the climber pendulous fro. 
the height above and forming tangled, impenetrable masses on 
ground. Ferns, and flowering plants such as orchids, may find a foothol 
on the higher branches of the trees and thus reach the much-desired ligt 
and air. So in the dense forests of South America the ground is almo 
devoid of living plants, and is covered with a mass of decaying vegetatio 
This is more particularly the case when the Amazon tributaries overlie 
their banks and cause wide morasses. In the more open forests of ri 
and Asia there is a luxuriant ground vegetation of broad-leaved herbs lr 
the denser forests it is scarcely surprising that animal life is alme 
restricted to the tree-tops, and nearly all orders of the animal kingde 
can exhibit members especially adapted for such a habitat. The monke 
are good examples amongst mammals ; the tree-frogs, with their sucké 
like feet, are striking examples amongst the lower orders. 

The denser Equatorial forests have been described as “ regions © 
debilitation,” since the dense vegetation causes man to degenerate 5 sul 
forests are very sparsely inhabited by backward races, stunted bow 
physically and mentally, of which the American-Indian tribes of tht 
Amazon and the pygmies of the Congo are outstanding examples. if 
latter attempt to emulate the other denizens of the forest by building thet 
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litive homes high up in the trees, away from the damp and unhealthy 
nd. The more open Equatorial forests, where clearing is easier and 
ire is bountiful in her gifts, are the home of many sturdy if somewhat 
races. Of these the Malays, the Javanese, and the Dyaks of Borneo 
‘ood instances. There are certain marked difficulties in the clearing of 
atorial forests and the economic development of the countries. The 
; are of extremely hard wood, very difficult to cut down and even 
sult to burn. On the other hand, when once the forest is set alight, 
rees do not recover. A great danger is the rapidity with which vege- 
n springs up on cleared land, so that crops rapidly become choked by 
boo and rank grass. Thousands of square miles of valuable forest were 
‘oyed by native clearing in Africa and Asia, and are now occupied only 
seless bamboo and thorny thickets. Another danger in clearing Equa- 
1 forests, especially on hillsides, is that when the trees have been 
ed away, the torrential rains will completely wash away the soil and 
but the bare rock. It has been well said that the Equatorial climate 
ad master but a good servant. To the South American-Indians, or to 
yygmies of Africa, it is a master ; to the European who succumbs to 
ibtle influence it may also be a master. But when Equatorial forests 
been successfully cleared and plantations well established, the 
ms are extraordinarily productive. For instance, several crops of rice 
ear may be obtained from the same field. There are no seasons, and 
time may be arranged at the pleasure of the cultivator himself. 
ngst the leading products of Equatorial regions, the development of 
h is due mainly to European enterprise, may be noted rubber, palm 
ocoa and sugar. Of these the modern rubber of commerce is entirely, 
nost entirely, restricted to regions which have an Equatorial type of 
ite. Nearly all the rubber of commerce is now obtained from the 
rubber tree. A native of the Equatorial forests of the Amazon, after 
difficulties the tree was introduced into Malaya and India. The 
duction was carried out via London, where in the hothouses of Kew 
eeds from South America were germinated in 1876 and the young 
s sent to Ceylon. It is interesting to notice that the plants which 
sent to Calcutta, where, although there is a heavy rainfall, there is a 
ry season, were not successful. Calcutta remains outside the sphere 
rubber can be cultivated with advantage. The wild rubber of 
and the Belgian Congo is now very unimportant, and the bulk of 
orld’s supplies is obtained from the plantations of*Ceylon, Southern 
» Malaya and the Dutch East Indies. The limits of the Equatorial 
re roughly the limits where profitable rubber cultivation is possible. 
ther interesting Equatorial product is cocoa, obtained from the 
or beans of a large evergreen tree, the cacao-tree. The beans appear 
s inside large pods, which grow from the stem of a tree. The tree is 
d in distribution to sheltered lowlands with a high temperature and 
-distributed rainfall. All countries with an Equatorial type of 
e are, broadly speaking, suitable for cocoa cultivation; more than 
irds of the world’s total cocoa before the War came from Cen- 
d South America. Now half comes from the Gold Coast—an 
le of how economic conditions can shift the main centres of cultiva- 
om one point to another of the same climatic belt, but no economic 
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factors can remove the centres of cultivation outside the limits defined § 
the climate which is necessary. | 

From what has been said, it will be seen that there is at the present tiny 
a marked contrast between : (a) the undeveloped Equatorial regions, s 
as the Amazon Basin and part of the Congo Basin, which are sparsely ip 
habited and very little used, yielding only a little wild rubber or ivory, an 
(b) the developed regions, where development is the result of the enter 
prise of the white man, partly with the aid of local labour, partly wit 
coloured labour from other regions. The most highly developed tracts ar 
Malaya, including the Federated Malay States and Straits Settlement 
and Java ; but the development is spreading rapidly to Sumatra and the 
other islands of the East Indies, and also to parts of the Congo and to t 
coastal lands of Guinea in Africa. Indeed, development is proceedir 
along the fringes of all areas; the region that is likely to defy man’s acti 
ities longest is the heart of the great Amazon Basin. 


The Tropical Climate 


The word “ tropical ’’ is commonly used in such a loose way that 
conveys little more than the idea of heat. But geographers have attached 
more precise meaning to the Tropical Climate, which is found typical 
within the Tropics and on either side of the Equatorial Belt. One pa 
ticularly extensive area is in the Sudan of Africa, hence the name of tt 
** Sudan type.” In this typical central portion the vegetation is all gras 
land, or grassland with scattered trees, and hence it is sometimes call 
** Tropical Grassland Climate ”’ or “‘ Savana Climate.” By contrast wi 
the Equatorial Belt, there is in the Tropical Climate a marked differen 
between the temperatures of the hot and cool seasons of the year. T 
wards the equator, or in maritime situations, where the rainfall is heay 
the difference in temperature between the hottest and the coldest mont 
is but small. In the drier parts of the belt there is frequently a differen 
of more than 30° between the average temperatures in the cool at 
hot seasons. The difference between day and night temperatures 
correspondingly marked. 

Great tracts of Tropical grassland lie between the Equatorial forest : 
the one side and the hot deserts on the other ; and there is every gra¢ 
tion in rainfall, from 70 or 80 inches or more on the forest edge to abe 
15 inches on the desert border. In some of the wettest stations int 
Tropical Belt, the rainfall may be as much as over 200 inches per ye 
There is, however, a distinctly dry and a distinctly wet season. It 
usually possible to distinguish three seasons—a cool, dry season, followe 
by a hot, dry season when the land becomes greatly heated and the hight 
temperatures are recorded. In the northern hemisphere the hot seas 
terminates about April or May; then come the rains, with correspond 
cooling of the atmosphere. It becomes slightly hotter again towards t 
end of the rainy season, before the cool season sets in. The rain falls 
the spring and summer of the year, while the winter months are pf 
tically rainless. It is the season of intensive rainfall which favours t 
growth of grass; trees tend to require a constant supply of moistt 
throughout the year, and those months which are rainless milit 
against a dense growth of many species of trees. Grass, on the other hat 
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s up where moisture is available and has a resting period in the cool 
'as well as in the very hot months which precede the rains. Ac- 
we can distinguish several types of vegetation in regions having a 
sal Climate. Near the Equatorial Belt, provided the rainfall is suffi- 
heavy, there is forest differing but little from the Equatorial forest. 
: the rainfall drops below about 60 or 80 inches, this passes into 
in which the trees are deciduous, losing their leaves, that is to say 
a resting period, during the heat of the year. Then comes the most 
teristic belt—the great stretches of grassland, with occasional 
he savana or parkland of Africa. Towards the desert borders this 
tion becomes poorer, the grass is coarse and stunted, the trees 
r spiny bushes, till the whole fades into the great desert. In the 
arts the reliability of the rainfall from year to year is important ; 
e years the fall is sufficient to ensure good crops, whilst in other 
, poor rainfall results in famine conditions. In the drier parts of the 
al grasslands, therefore, we find some of the great famine belts of 
rid. 
animals of the Equatorial forests are especially adapted to climb- 
| occupation which would be of little use in grasslands, where there 
stead, two main groups of animals : (a) the swift-footed, vegetable 
animals, such as the antelope and giraffe, which find safety from 
1emies in flight ; (6) the carnivores, such as the lion and the leopard, 
prey upon the members of the first group. Man in the savana is 
ily a hunter ; but just as the grasslands support vast herds of wild, 
ating animals, so man is able to rear great herds of cattle, and 
>s then a pastoralist. The natural grasses which flourish in the 
3; may be replaced by the cereal grasses, and so man may become an 
turalist. The great Tropical grasslands cover enormous areas in at 
WO Of the continents. In South America there are the llanos of 
lela, the campos of Brazil; in Africa, huge tracts are covered by 
al grassland; in north Australia there is again another huge area. 
‘any, of the Tropical grasslands are yet fully developed. Above all, 
e lands of the future. In the Temperate grasslands of the world, 
will be discussed later, there is at present a war between bread and 
and as wheat displaces cattle in these lands, herds are likely to 
more and more important in the Tropical grasslands. In some 
e natural grasses are too coarse to be of immediate use ; but there 
areas at present uninhabited or only thinly inhabited, such as 
and Southern Rhodesia, Angola, the East African Highlands 
rthern Australia, which would make very productive country. 
ture is likely to follow, maize and millets amongst the cereal crops, 
d sugar amongst others, as well as groundnuts and many other 
. It is interesting to notice that many of the companies which own 
in South America, and find competition for the land there 
g severe, are taking up concessions in Africa. There are great 
ies, it is true, in the way of the development of many of these 
ne at least is the shortage of labour. Few parts of the grasslands of 
arry a population of more than 20 to the square mile, while the 
ds of northern Australia may be described as absolutely unin- 
Communications are often virtually non-existent. It is useless 
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raising cattle in northern Australia if the railway is lacking which ¢, 
take the fattened cattle to the coast ports ; for cattle which have be 
driven hundreds of miles to the slaughterhouses arrive mere skin an 
bone, of value for their hide and nothing else. Settlement will follow 
railway, which must be the pioneer. This is already happening with +} 
new railway across Angola, in West Africa. Politically, it is almost certaj 
that pressure will be brought to bear in the near future upon, tho 
nations who have control of these great tracts of undeveloped land, th 
they may develop them for the benefit of mankind as a whole. TI 
question at present is how far the climate is suited to settlement by whi 
men, and how far these lands must be developed by coloured races, eith 
with or without European supervision. 


The Tropical Monsoon Climate 


The Tropical Monsoon Climate is very similar to the Tropical, thoug 
the rainfall is caused in a different way. Both types are found main 
within the Tropics, both have wet summers and dry warm winters ; b 
whereas the rainfall in the Tropical grasslands depends on moistu 
brought from the sea by the normal trade wind system, the rainfall 
Monsoon lands is caused by a complete reversal of the normal wit 
during the rainy season. During the hot season in the early part of t 
year the land becomes greatly heated and gives rise to an area of low pre 
sure. The air rises, and cool, moisture-laden winds from the ocean flow 
to take its place, bringing with them the life-giving rain on which t 
Monsoon countries may be said to depend. The typical Monsoon lan 
are India, Indo-China and southern China. Central and northern Chi 
and Japan are often called Monsoon lands ; the rainfall is due to simil 
causes, but they lie outside the Tropics, and have distinctly cold winte 
thus necessitating their separation from Tropical Monsoon Lands. 
India, which may be regarded as par excellence the typical Monse 
land, there are three seasons : the cool season, with little rain, lasti 
from November to about January; the hot season, when the land becom 
heated up and there is no rain, from January to about the middle 
June ; the rainy season, when the heavy rains cool the atmosphere @ 
temperatures are lower, from about the middle of June -to Octob 
Generally speaking, the drier the place, the less the cooling influence 
the rain is felt and the greater the range of temperature, as in the Pum 
and the north-west of India generally. The wetter places, on the ot 
hand, are those under the influence of the sea, and they have a s . 
range of temperature. Of these, Bombay is a good example. The a tL 
rainfall in Monsoon lands varies enormously ; where the Monsoon cot 
in contact with high mountains near the coast, and starts to rise, the 
sulting rainfall is very heavy indeed, and can be as much as 500 incl e 
year, so that those positions may be classed as the rainiest in the world. 
the other hand near the low pressure areas in India, towards which” 
winds blow for great distances over land, they arrive practically dry 5 
certain stations have less than 5 inches of rain per year. , 

The natural vegetation and the crops which are possible vary V 
widely according to the amount of moisture available. Broadly speak 
Monsoon lands are conveniently divided into four parts : j 
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Areas with more than 80 inches of rain a year. These are mainly 
ed with evergreen forest of Equatorial type, and in these tracts rice 
. staple food grain of the people and is often almost the only crop 
are Fig. 2). The danger here is not lack of water, but flooding, 
rotective works are usually necessary to prevent disastrous floods ; 
yr example, in the delta of the Irrawaddy. 

Areas with between 40 and 80 inches of rain per year. These are 
where the deciduous Monsoon forests flourish, the trees losing their 
s in the hot dry season. Here rice is again the usual food grain 
Fig. 2), but it requires to be protected against possible drought. 
irrigation works may be classed as protective, rather than essential. 
e, sugar and oilseeds are other crops characteristic of this inter- 
ate belt. 

Areas with between 20 and 40 inches of rain per year. These are 
ally covered with scrubland and thorn forest. Thus the true Mon- 
forest, in which such trees as the teak are especially important, 

with decreasing rainfall into a woodland of small, thorny trees. 
trees are separated often by bare patches which may, during the 
, become covered with a rich growth of grass, and in this season 
crubland of India closely resembles the savana or tropical grassland 
frica. In this dry belt millet is the staple food grain of the people 
Fig. 4), except where wheat (compare Fig. 3) and barley are grown 
nter crops, as in the cooler, drier regions of northern India. Sesamum 
rarious oilseeds are important, and cotton is also a characteristic 
of these drier parts of the Monsoon lands, which are, however, 
cularly famine areas, because the failure of the Monsoon brings 
ainfall below the limit essential for successful cultivation. Hence 
mportance of irrigation works. 

_ Areas with less than 20 inches. These form desert and semi- 
t, where irrigation is essential for the cultivation of almost any crop. 
1e semi-desert the vegetation is a scrubland, with a few scattered 
1y or succulent plants. 

onsoon vegetation is more easily cleared than Equatorial forest, 
ynce the land is cleared a comparatively small effort on the part of 
procures an abundant return, whether it be in the wetter tracts or in 
ier. Accordingly the Monsoon lands are amongst the most densely 
ated of the world, the population tending to be largely agricultural 
oncentrated in those areas where the soil is richest. The Monsoon 
f India alone has a present population of over 320 million people, of 
nearly 90 per cent. depend for their existence on the products of 
il. The Monsoon climate occurs, as we have noted, in India, Burma 
ndo-China, and south China, but in other lands, especially round the 
n Ocean, notably on the north-west coast of Australia, and part of 
ast African coast, climatic conditions are very similar. The Monsoon 
is also found on the coastal margins of the north-west of South 
ica and Central America, where much of the heavy rainfall might 
scribed as “‘ monsoonal.” It will be seen that of the Monsoon 
India proper and southern China are very densely populated; may, 
d, be described as over-populated. Between these two are the com- 
ively under-populated countries of French Indo-China; Burma, 
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a province of India; and Siam, an independent kingdom. There is yer 
great Indian immigration to Burma, where the lazy, likeable Burma 
tivator is no match for the Indian. Siam and French Indo-China a. 
scenes of peaceful Chinese penetration ; but of greater importance in th 
future are the distinctly undeveloped Monsoon lands. Conditions alon 
the north-west of Australia and along the east coast of Africa are suffigj 
ently similar to those found in India to prove an inevitable attraction 4 
Indians. Indian agriculture, as far as crops are concerned, could h 
applied to a considerable part of uninhabited northern Australia, thoug| 
heaven forbid that the agricultural methods and treatment of land shou! 
likewise be applied en bloc. When the time comes for the development 9 
this great area of northern Australia, the lessons learnt in India will }; 
invaluable. It is scarcely too much to hazard that in the dry, light soils 9 
north Australia the oilseeds, particularly perhaps the groundnut, wil 
prove a salvation as they have done over much of the Dry Belt of Burm 
But the geographer cannot do more than point to the potentialities of th 
region ; other factors must decide when and by whom these lands aret 
be developed. 


The Hot Desert Climate 


The Hot Deserts lie on the poleward side of the regions with a Tropic: 
climate. They are confined to high pressure belts where the currents 6 
air are descending and the winds blow outwards, so that there are n 
moisture-laden winds coming in from the ocean. They occur mainly 09 
the western side of the land masses, because on the eastern side a certai 
amount of rain in the same latitudes would be brought by the trade winds 
There are few clouds, and the sun pours down with unmitigated force 0 
the unprotected soil, while the absence of cloud also permits rapid radie 
tion of heat and the nights are often very cold. There is a big contra 
between the hot season, when the sun is vertically overhead, and the co 
season. There is little or no rain to exercise a cooling influence on th 
temperature. Then many of the deserts are low-lying, so there is not evet 
altitude to temper the heat of summer, with the result that the highes 
temperatures in the world are recorded in these regions. Thus Gole 
in the Sahara, has an average temperature of only 39° in January and 
93° in July—a range of 54° between the hottest and the coldest month 
Similarly Jacobabad, in the north-west of India, ranges from §7°; : 
average temperature for January, to 98° F. as the average temperature: 
June. On the margins of the desert nearest the equator, the desert fad 
into semi-desert as soon as the rainfall reaches 9 or 10 inches. Thi 
Timbuctoo has a total rainfall of 9 inches, and can be considered as 
very dry portion of Tropical grassland. But it is really not until the raul 
fall reaches 20 inches a year that one passes into the Tropical grasslan 
belt properly speaking. Near these margins, such rain as does fall int 
desert comes mainly in the same season as it does in the Tropical climat 
that is to say, in the summer. On the poleward margins the desert fades 
gradually into Mediterranean scrubland, where rain:comes in winter 
Cairo, with 1.3 inches of rain per year, is an example of this type. The lat 
masses are broader in the northern hemisphere, with the result that tf 
deserts are larger there than they are in the southern hemisphere. Thet 
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reat continuous areas of desert stretching right across North Africa 
the Atlantic to the Red Sea. This Sahara Desert often gives its name 
e ‘“‘ Sahara type ” of climate. The desert continues over Arabia to 
yorders of Baluchistan and the great Indian Desert. In North 
rica there are the deserts of the Mexican-United States borders ; in 
n America there are the Peruvian and north Chilean deserts, which 
yy the area between the Andes and the Pacific coast. In South Africa 
calahari Desert extends right to the Atlantic Ocean. In Australia a 
large area has a rainfall of less than 10 inches a year, forming the 
Australian Desert. 
ere are few deserts where absolutely nothing grows; the desert 
s have special means of storing water. Some of them have very long 
which go down to great depths and so reach water ; others have 
al stems and leaves in which water can be stored up, whilst nearly 
e armed with sharp spines and thorns to prevent their being eaten 
limals. From the point of view of natural vegetation, Hot Deserts 
really be regarded as falling into two divisions: (a) the portions 
g into Tropical grasslands, which are really very dry grassland ; (6) 
ortions bordering the Mediterranean regions, which are very poor 
land. Of special importance are the fertile areas or oases, usually 
yying hollows, where an underground supply of water comes 
iently near the surface to be accessible to vegetation. Some of these 
consist merely of a clump of palms surrounding a pool or well, and 
the typical tree is the date palm. Other oases are many hundreds of 
‘e miles in area and, being very fertile, support a large population. 
yugh the deserts are so sparsely inhabited, the people fall into three 
9s : (a) The wanderers who move about with their camels, their only 
is of transport, from place to place, and either act as carriers of goods 
one desert margin to another or form bands of nomadic robbers. 
he settled peoples of the oases who devote themselves to growing 
and rearing cattle, and also to the cultivation of the date palm. 
he settled population of miners attracted by mineral deposits inde- 
ently of climatic conditions, as in the nitrate fields of Chile or the 
fields of Western Australia. The latter settlements are often re- 
i to as saxicultural settlements, those which are due to the presence 
eral or stone working. The influence of the desert environment on 
is of the greatest interest. The monotony of the scenery, the clear- 
f the sky and the need for guidance when travelling by night, have 
ntrated the attention on the heavens rather than the earth. So the 
has produced peoples of philosophical outlook, as exemplified by 
cient Egyptians and the Arabs, learned in mathematics and as- 
my. The larger oases of the desert, such as those in Arabia, have 
in a remarkable way as reservoirs of people; they are capable of 
rting a large population so long as the water supply is available. If 
rings fail, the people are faced with starvation, with the result 
arge bands leave the oases for fresh lands and never return. The 
tions of the Arabs in the Middle Ages can be traced to such causes, 
were also responsible for the arrival of the Shepherd Kings in 
from Arabia and for the journeys of Abraham which led him to 
in the Promised Land. This factor is not without interest at the 
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present day, as any student of the politics of Arabia can witness. He 
again the difficulties of French administration in the great tract oy, 
which the French have dominance in North Africa are largely conce 
with hereditary occupations of the nomadic desert dwellers. It is to be 
noticed that in many cases the soil of desert land is a fine alluvium; 
where water is available for irrigation the desert may become exceptio 
ally fertile. The Nile valley in Egypt is a special example, as the river 
flows in a narrow trench-like valley, cut in the surface of the desert ; but 
the crop lands of the Colorado Desert of America and the Indus Pl 
of India are characteristic examples of desert irrigation. 
The importance of deserts as barriers to human intercourse and nial 
tion is also of particular note. The Sahara, separating the white and 
coloured races of mankind, is an excellent example. Apart from 
saxicultural settlements and the larger oases that have already been men- 
tioned, it is obvious that deserts can never support more than an ex. 
tremely limited population. Those European nations which have desert 
colonies may appear on paper to have control over large tracts of land 
but those large tracts are potentially of very little use. One of the 
examples is over-populated Italy, possessing as it does a large tract of th 
Sahara Desert in Libya, in North Africa, and another large tract of mai 
desert country in Somaliland. As far as extensive colonies for settlemer 
are concerned, Italy might almost as well be without colonies ; and her 
need for an outlet for her swarming population is one of the most seriou 
problems that affect European politics, more especially becusea of the 
contrast with her neighbour France, who possesses a vast colonial empire 
suitable for development and settlement. 


The Mediterranean Climate 


One of the most distinctive and best-known of all the climatic types is 
that known as the Mediterranean, which is characteristic of the land 
surrounding the Mediterranean Sea. Like the Hot Deserts which border 
them on the side near the equator, these regions are hot and dry in tht 
summer with outblowing winds. In winter, however, they come under the 
influence of the westerly wind belt and so enjoy moist, mild winters. In 


cooler. One of the characteristics of the Mediterranean climate is the 
large amount of sunshine throughout the year. Almost cloudless skies ar 
the rule in summer, and even in winter clouds are less numerous. 

would be expected. The Mediterranean climate is restricted to the wes 


ranean type of climate could scarcely exist on the east of the continents; 
where the trade winds blow from the oceans and are moisture-laden; 


The Mediterranean regions thus lie on the western sides of the coll 
tinents between the latitude of 30° and 45° ; the largest area is that found 
all round the Mediterranean Sea. Other areas occur in North Americ 
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fornia), South America (central Chile), South Africa (south- 
rn Cape Province), and Australia (south-west of Western Australia, 
1 Australia and a part of Victoria). 

turally there are considerable variations within the type, especially 
> large Mediterranean Sea area. There as one goes eastwards the 
rs tend to become colder; but the coldest month has usually an 
ge temperature of over 40° and in very large tracts over 50°. The 
1ers are both hot and dry, with a mean temperature in the hottest 
h of over 70°, and in many areas over 80°. The chilliness of winter 
is compensated for by the bright sunshine. The rainfall varies in 
nt, but the typical average is between Io and 40 inches a year. In ex- 
| situations there is a very much heavier fall. In this climate of moist 
rs and hot, dry summers, the plants need to ultilise the water which 
nulates during the winter, and to protect themselves against lack 
yisture during the summer. The climate does not favour shallow- 
d herbs and grasses, which require light showers during the spring 
arly summer. The vegetation of the Mediterranean lands consists 
fore mainly of evergreen trees and shrubs, with a ground vegetation 
wering shrubs and herbs to take the place of grass. Many of the 
ys and trees have small leathery leaves or leaves with a coating of 
o retain the moisture ; others, such as the olive, have leaves covered 
fine silky hairs. All these devices prevent excessive transpiration. 
r of the plants, such as the vine, have exceptionally long roots. In the 
r parts of the Mediterranean lands fine forests may occur, of which 
ork oak and the chestnut forests of Europe and the jarrah forests of 
alia are examples. The thick bark of the cork oak is itself a protection 
st loss of moisture. The dry summer conditions of these lands are 
for the ripening of fruit ; typical examples are the citrous fruits— 
es, lemons, and grapefruit—a great variety of deciduous fruit, 
rine, apricot, peach, pear and apple, as well as the olive,almond, fig, 
erry and vine. Of grains, certain types of wheat and barley grow well, 
g been adapted by man to the exigencies of climate. A little reflection 
eveal a certain incompatability between the desirable sunny summers 
ripening of fruit or grain and the undesirable lack of moisture which 
en goes with it. Hence it is pre-eminently in Mediterranean regions 
rigation by water from snow-fed mountain rivers plays a very large 
economic development. 

e climate of Mediterranean lands, favourable to man and plants 
has harboured many of the great civilisations of the world—Greece 
ome, Crete and Carthage. But perhaps the ease of living and the 
of laissez-faire engendered by the climate have resulted in degenera- 
There is a tendency for the people to become lazy and too easily 
ted, and during the hot summer the attraction of the noontide 
is too strong to be resisted. The Mediterranean regions are, how- 
definitely regions which favour a considerable population. Thus in 
America and Australia these regions have been very considerably 
ped. Similarly the Mediterranean region of South Africa was not 
e part of the continent first settled by the Dutch, but it remains a 
portant part. We do not need to be reminded either of the pro- 
of California. 
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Most of the leading Mediterranean products are to be found in eag} 
of the regions concerned. The vine flourishes in the similar climaty 
regions of each of the continents ; and so there is the rivalry between th 
dried grape, the raisin, of Europe on the one hand, and California, Soul 
Africa and, more recently, Australia on the other. California no longe 
produces wine, but all the other regions do. Of recent years there hg 
been more rivalry between four of the areas, Europe, California, Sout 
Africa and Australia, in the matter of the citrous fruit. It is not very lon; 
since oranges were definitely associated with Christmas and the winte 
season in England ; but the development of the Mediterranean lands it 
the southern hemisphere, where the seasons are the reverse of those 
England, has put oranges on the European market throughout the year, 


The Warm Temperate Climate 


The Mediterranean climate is to be found on the western sides of the 
continents ; on the eastern sides in the same latitudes there are regions ir 
which temperatures are roughly comparable but the rainfall comes mainh 
in summer. The regions now to be considered are the very importan 
south-eastern states—the cotton lands—in the United States of America, 
the greater part of China, in Asia, the south-eastern coast lands of Aus. 
tralia and South Africa, and the region of Uruguay and south-easterr 
Brazil in South America. These regions have not a single type of climat 
in the sense in which the Mediterranean has a single type. Each region 
influenced by the major physical features of the individual areas. The 
southern-eastern States have a well-distributed moderate rainfall through: 
out the year, usually with a maximum in the latter part of the summer 
when the rain-bearing trade winds from the ocean flow in towards the loy 
pressure areas created by the heat in the interior of the continent. TI 
economy of this region is almost entirely bound up in the production 0 
cotton, and it is interesting to note the northern and western limits 0 | 
cotton cultivation. The northern limit can be defined by the length of” re 
summer ; cotton must have 200 days between the last frost of spring 2 
the first Frost of autumn. Westwards the rainfall provides the limit, ar 
between 20 and 23 inches is now found to be the minimum necessary fo 
the cultivation of cotton, unless of course irrigation is available. Centr 
and northern China form part of the great Monsoon region of Asia. Tl 
climate differs from that of India and southern China in the coldness ¢ 
the winters. The rainfall, like that of India, is due to the development 
a low pressure centre, towards which rain-bearing winds from the oce: 
blow. While India is protected in winter from the cold winds by t 
Himalayas, China is not so fortunate. Bitterly cold winds blow outwart 
from the heart of the land towards the sea throughout most of the wint 
bringing the temperature over much of the country down to freezing 
point or below. The temperature of Peking is well below freezing 1 
January. Snow falls commonly over the greater part of central af 
northern China. The summers, however, are both hot and wet, favouring 
the growth of rice in the south, whereas millet and wheat are the pril 
cipal grains further north. Cotton is a leading crop in central China. 
the three continents of the Southern Hemisphere, climatic conditions i 
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sponding regions are somewhat similar, and sometimes one refers 
e ‘‘ Eastralian ” type of climate, which is that found in eastern 
‘alia. The rainfall is well distributed throughout the year, with a 
1er maximum derived mainly from the trade winds. But the southern 
nents are not broad enough to develop large high pressure centres in 
r with cold out-blowing winds ; so the southern regions are much 
temperate and have very much milder winters. Though the natural 
ation varies from country to country in the Warm Temperate cli- 
high forest is typical : evergreen where the rainfall is sufficiently 
listributed. These ‘‘ Warm Temperate Rain Forests” often exhibit a 
iance of growth rivalling the Equatorial forests, but they are more 
Palms and tree ferns are noteworthy in many areas. In the Gulf 
s there are both broad-leaved forests and coniferous forests, from 
1 the well-known pitch pine is obtained. China has been very exten- 
cleared of her natural vegetation, so that it is very difficult to know 
was the original forest cover. It should be mentioned that Japan 
sses this type of climate, but in her case the conditions are modified 
> position of the country as an archipelago. Sufficient has been said to 
ite that these regions are eminently suited for human occupation and 
opment. The valleys of central China, with their rice, cotton, tea and 
resemble Monsoon India, or rather exceed it, in their density of 
lation, and include the most densely populated agricultural tracts 
> whole world. The density may be upward of 3,000 to the square 
—3,000 people who find their sustenance throughout the year from 
mall tract of land afforded by one single square mile. The Gulf 
s of America are the world’s storehouse of cotton with the Maize 
mmediately to the north. The eastern coastal strip of Australia and 
rarm coastal belt of Natal have both attracted a large population. 
2 are considerable untouched forest areas, however, in South 
ica—untouched largely because they are swampy and unhealthy. 


The Cool Temperate Oceanic Climate 


turning now to the western margins of the continents we must con- 
the climate found on the poleward side of Mediterranean lands, and 
me to the regions which include the British Isles in Europe and 
astlands of British Columbia in North America. These regions lie 
ntly in the belt of the westerly winds—the Anti-Trade wind belt— 
are under the influence of cool, rain-bearing winds from the ocean 
hole year. The two characteristics, small range of temperature 
en summer and winter and a well-distributed rainfall throughout 
ar, are at once obvious. The westerly winds do not blow as steadily 
trade winds, but rather as a succession of eddies and whirls known 
graphical speech as cyclones and anti-cyclones. Residents in north- 
Europe know well the prime importance of the cyclones or anti- 
es in determining local weather conditions. The largest area having 
pe of climate is north-western Europe, but British Columbia and 
orth-western United States are another important area. In the 
ern Hemisphere there is only a small tract in southern Chile, and 
rt of Africa lies sufficiently far south, whilst in Australasia only 
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Tasmania and New Zealand (especially the South Island) are typical. ], 
Europe, owing to the drift of warm water which is the continuation ¢ 
the Gulf Stream, the mild winters characterising this type of clima 

extend exceptionally far north. Conditions are most truly oceanic, that 
the annual range is least, near the western coasts. The winters become 
steadily colder as one goes eastwards and the summers slightly warmer ; 

it is customary in Europe to distinguish two sub-divisions : s 

(a) The north-west European type, where the average temperature 9 
the coldest month is above freezing—averaging about 40°. 

(6) Central European type, where the average temperature of the 
coldest month is about or below freezing. 

The temperature for the hottest month lies between 50° and about 75° 
with 65° as an average figure. 

The rainfall is well distributed throughout the year, but the tota 
amount varies somewhat widely. In the west the mountains are the 
wettest part, the plains, lying to the east of the mountain ranges, are th 
driest. Some parts of the British Isles have a rainfall of over 80 inches, a 
in the Lake District, whilst in the east of England the rainfall drops te 
little over 20 inches, and is as low as 18 inches in eastern Germany. 

The Cool Temperate Climate is the natural home of the Temperat 
Deciduous Forests. In Monsoon lands the trees lose their leaves t 
protect them against the heat of the hot season ; but in the Cool Tem 
perate lands the trees are bare during the winter as a protection again 
cold. The delicately tissued leaves are easily injured by winter frosts, ar 
the trees have made the winter their resting period. The very name of th 
‘* fall? of the year, though replaced in England by the less descriptiy 

“autumn,” is indicative of the marked nature of the phenomenon 0 
leaf fall. Many of the trees of these deciduous forests yield valuable ha 
wood timbers, more easily worked than the timbers of Equatorial land 
but hard relatively to the softwood timbers of the coniferous forest 
Well-known examples are the oak, elm, maple, beech and birch. Decic 
uous forests formerly covered most of north-western and central Europ 
only interrupted by highlands clothed with evergreen forests or wit 
tracts of moorland and heathland. In North America the mixture 0 
several species of evergreen conifers gives the forests a somewhat differer 
aspect. 

The Cool Temperate type is the one most favourable to the develof 
ment of the human race. It is sufficiently cold to necessitate manual wor 
for the maintaining of bodily warmth in winter, but the summers 1 
never so hot as to make outdoor work unpleasant. Individuals and rae 
seem to develop somewhat more slowly than in tropical climes, but the 
maturity is more permanent when it is attained. Most of the great ii 
dustrial countries of the world—Britain, France, Germany, Belgium an 
Czechoslovakia—are situated in this region. Over the greater part ¢ 
Europe, the natural vegetation—the forest—has been cut down to mé 
room for agricultural, pastoral and industrial development. All the if 
portant cereals—wheat, barley, oats and rye—flourish,-at any rate in ti 
drier parts, with maize in the warmer parts. The natural fruit includ 
apples, pears and a number of others. In the drier regions sheep flo 
on the hill pastures ; in the wetter areas the grass grows richly and affore 
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lent pasture for cattle. The corresponding area in North America is 
lly suited for development, except that much of British Columbia is 
10untainous for settlement ; and in the deep valleys which separate 
10untain ranges, the rainfall is often extremely low, some parts get- 
10 more than about 5 inches a year. The mild winters of such places as 
ouver form a pleasant and interesting contrast to the very severe 
rs of the prairies of the heart of Canada. New Zealand—sometimes 
i the Brighter Britain of the South—forms an interesting example of 
‘rn development in the Southern Hemisphere of this type of climate. 

Chile’s area, with too great a rainfall and too great an extent of 
itainous country, remains undeveloped. 


The Temperate Continental Climate 


we pass inland from the regions having the last type of climate, we 
to great tracts in the heart of the land mass of North America and 
e land mass of Eurasia which are far removed from the moderating 
nce of the sea. There are no cooling sea breezes to counteract the 
me heat of summer, nor are there warm ocean currents and pleasant 
tly winds to mitigate the extreme cold of winter. When the land 
nes heated up in the spring, low pressure areas form and winds blow 
the ocean sufficiently moist to bring a moderate rainfall. This rainfall 
s mainly in the spring and summer, and affords conditions far more 
Sle for grass than for trees. So in these regions are found the great 
berate grasslands of the world—the Prairies of North America, the 
es of southern Europe and southern Siberia. The winters are very 
and very severe, the summer short but hot. Average temperatures 
y o° FB. are common in the winter, but the three hottest months 
ly have temperatures over 60° and frequently over 70°. In the 
1ern Hemisphere, the land masses are so much narrower that the 
me continental type does not occur. In South America, however, the 
yas, cut off by the high Andes from the westerly winds of the south 
ic, enjoy a comparable though much more moderate climate. In 
1 Africa Temperate grassland is found on the surface of the lofty 
1 African Plateau. Here temperatures are much higher, snow being 
ty, and the existence of the grasslands is due largely to elevation. 
urray-Darling Basin in Australia has 4lso a modified continental 
te. 

some ways the Temperate grasslands form a type of region as dis- 
e in its own way as the Equatorial forests. The grass is usually 
and less coarse than in the Tropical grasslands, but the feature 
strikes the eye is the absolute treelessness of the rolling plains. The 
st, too, between the tender green of the spring, the brown, dried-up 
s of late summer, and the boundless sheet of snow in winter is 
cteristic of these regions of the Northern Hemisphere. The animals, 
the Tropical grasslands, are divided into the grass-eaters, swift of 
o escape from their enemies, and the carnivores, amongst which 
ust really be classed. 

itive man, as a native of the grasslands, is indeed primarily a 
r, as were the Red Indians of the Prairies. The second stage in 
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human development comes with the domestication of such animals as th 
sheep, the goat, the ox and the horse. Pastoral industries become of prim, 
importance, and man is nomadic, wandering about with his flocks ang 
herds in search of fresh pastures. Droughts and a consequent shortage 9 
pasture have repeatedly led, throughout history, to great movements of 
these nomadic peoples and raids on the settled populations of surround 
ing lands. It is interesting to note that in the grasslands of the Southerg 
Hemisphere, the rearing of sheep is still the first industry, as in Australi 
South Africa and parts of the Argentine. In Canada and Russia the ex 
tremes of winter cold are too severe for sheep-rearing to be really sue 
cessful ; but a climate so favourable to the growth of native grasses ha: 
naturally proved favourable to those grasses which man has helped t 
perfect as the main cereals. The Temperate grasslands have become th 
world’s granaries, from which the deficiencies of the industrial countries 
are made up. Except in South Africa, where maize is the leading cereal, 
wheat is the crop of first importance in international commerce, followed 
by barley, oats and rye. The Prairies, the Pampas, the Veld of Soutl 
Africa, and the Downland of Australia are already well tilled ; but ther 
are still areas to be developed in Asiatic Russia. One large area of rather 
dry grassland remains undeveloped in Mongolia and Manchuria, where 
Chinese settlement is penetrating gradually along the fringes. 

In the grasslands of the Southern Hemisphere, particularly in the 
Argentine and Uruguay, cattle-rearing is important ; but there is a dis 
tinct tendency for ‘‘ bread ”’ to oust “‘ meat ”’ in the competition for these 
lands. There are no longer the numerous huge ranches that formerly 
existed ; they are being broken up, and wheat farming becomes of greater 
importance. Hence the need for finding new lands for meat production, 
and reference has already been made to the importance of the Tropica 
grasslands in this particular respect. 


The Cool Temperate Climate of the East Coasts 


Whereas the Cool Temperate Oceanic Climate occurs on the western 
margins of the northern continents, being under the beneficial influence ol 
the westerly winds, the east coasts are not climatically so fortunate. The 
moderating influence of the ocean prevents them from suffering the ex 
tremes of heat and cold experienced in the interiors of the continents, bu 
the eastern margins of the great land masses are far colder in the winte 
than the corresponding western margins. Many of the ports, e.g. Mom 
treal and Vladivostok, are ice-bound, though the summers are hotter thal 
in corresponding latitudes on the west coasts. In the north-eastern Unite 
States, the Maritime Provinces and the St. Lawrence Valley of Canada 
there is a well-distributed rainfall which permits of dairy and arabl 
farming. The corresponding region in Asia, in Manchuria and Amurié 
one is still in a region where the monsoon winds play their part ; so iti8 
the summers which are hot and moist, the winters extremely cold an@ 
almost rainless. The land masses of the Southern Hemisphere are not 
sufficiently broad for this type of climate to be developed. 4% 

The forests which normally clothe the two regions of the Norther 


Hemisphere are of mixed deciduous and coniferous species. Like & 
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Temperate Regions of western Europe, these two tracts form “ Re- 
; of Effort,”? where man is rewarded in proportion to the effort ex- 
led. No one needs to be reminded of the industrial development of 
: portions of the United States which fall in this tract, nor indeed of 
corresponding parts of Canada. The American tract has been so far 
loped that it is no longer self-supporting in the matter of foodstuffs. 
same development has not yet taken place in the Asiatic regions ; 
2d, Manchuria is a tract as yet considerably undeveloped. It is ob- 
; that if such a wonderful result may be attained with this type of 
ate in America, there are vast possibilities in the future for Man- 
ia. This country is bordered in the south by over-populated China, 
h needs an outlet for its people. Its neighbour on the seaward side is 
apanese Empire, almost equally over-populated, industrialised, and 
nding on foreign supplies for foodstuffs and raw materials. Obviously 
nations must have a deep interest in the development of Man- 
ia ; but it is the Pacific outlet for the great territory of Russia. Hence 
nations, China, Japan and Russia, have a vital interest in the same 
of the Far East. As the position is at present, Manchuria is very 
ly being colonised and settled by Chinese, but the development is 
> possible by Japanese capital, especially by that wonderful organisa- 
the South Manchuria Railway, rivalling in the breadth of its interests 
its functions the Canadian Pacific. 


The Temperate Desert Climate 


though occurring for the most part nearer the equator than the three 
; just discussed, the Temperate Desert Climate has been left for con- 
ation until now because it is closely related to four of the preceding 
;. The Temperate Deserts cover enormous areas in the heart of the 
mass of Eurasia and considerable tracts in the heart of North America 
st in South America they are represented by the Patagonian Desert. 
he Northern Hemisphere they occupy plateaux, cut off from the 
ns by distance and mountain barriers. They agree in having wide 
es of temperature and a very low rainfall. Generally they form huge 
: of high pressure—great masses of cold air—in winter, and areas of 
pressure with inblowing winds in summer. The scanty rainfall is 
fore mainly in summer, except in those regions, such as Persia, 
h border the Mediterranean countries. 
is not necessary for our purpose to enlarge upon the characters and 
ifferent sub-types of the Temperate Deserts—the Iran type on the 
plateaux of Asia, the Tibet type occurring on the highest plateau in 
orld, and others. From the point of view of vegetation, there is 
y aclose affinity with neighbouring, more fertile regions. ‘Thus some 
e Temperate Deserts are very, very poor grasslands and pass out- 
s into normal grassy steppes. Others represent the driest tracts of 
iterranean lands, and so on. Like the Hot Deserts, they are “ Regions 
sting Difficulty,” where effort can scarcely count upon a sure re- 
; and they remain, except where minerals have been the source of 
tion, but thinly populated. 
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The Cold Temperate Climate 


Stretching right across the Northern Hemisphere as a broad belt, j is a 
region whose average temperature is low and where the greater part 9 
the somewhat scanty precipitation is in the form of snow. The natu il 
vegetation is everywhere of the evergreen, coniferous forest type. The 
really distinguishing feature is the shortness of the summer—ins fi- 
ciently long for the effective ripening of cereals. Certainly a little oats ¢ 
barley are grown, but we are here beyond the economic limit for the cul- 
tivation of wheat. In most typical stations only one month rises a 
60°, and in many cases the annual average is below 40°. In certain ps 
near the ocean the range of temperature between summer and winter me y 
be comparatively small, but in the heart of northern Asia there is actually j 
a range of over 100° F.—the greatest in the world. A similar type of 
climate occurs on mountain ranges throughout Europe and North 
America. In the Southern Hemisphere only the extreme south of South 
America and the mountains of New Zealand have a climate sufficienth j 
cold to belong to this type. Where agriculture is so little favoured, natura 
vegetation remains important. The majority of the trees are evergreen and 
coniferous. The peculiar structure of the thick-skinned resinous leaves 
affords adequate protection both against cold and excessive loss of mois 
ture. The finest tree growth is in the warmer southern parts ; northward 
the trees become scattered and smaller, or grow but slowly. Thus it takes 
50 or 60 years for timber forests to regenerate in the southern margins, but 
up to 200 years in the northern tracts. The Coniferous Forests, or the 
Taiga, are the world’s great storehouse of soft timber, such as pine, fir 
and deal. The great belt of forest stretching across North America is the 
most important in the world ; in Europe there are the forests of Scan- 
dinavia and northern Russia, whilst the same type reappears on the S 
and mountains of north-western and central Europe. Across the north of 
Asia, that is in Siberia, the forested areas are largely inaccessible and suffer 5 
from the peculiar physical conditions of the land. The great rivers there 
flow northwards towards the frozen Arctic Ocean, and are themselves 
frozen throughout the winter. In the spring the upper courses in the wa i 
south melt, whilst the central and lower courses are still ice-bound, wi 6 
the result that flood-waters spread far and wide over the flat country and 
turn the Taiga into a vast forested morass. This state of affairs is reflected 
in the poor condition of much of the timber. 7 

The sparsely inhabited and less accessible regions of the Conifero $ 
Forests are occupied mainly, before development, by hunters and trappers, 
for the animals of the northern forests are protected from the cold by 
thick fur. The main fur-producing tracts are round Hudson Bay in 
Canada, and in the forest regions of Siberia. In the economy of a civilised 4 
world logging and timber-working industries take first place in the 
tracts, the production of wood pulp for paper being not the least im- i 
portant of the uses of coniferous wood. The trees are felled during the — 
winter, dragged over the slippery snow to the watercourses, and floated 
down the rivers when the snows melt. Accessibility, the presence Of 
streams suitable for floating, and the existence of water-power for saw- 
mills and pulping mills are the factors influencing development. By far ¢. 
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most important areas are along the southern fringes of the forest in 
ern Canada, and in the countries of Northern Europe. The influence 
1e abundance of easily worked wood is seen in the dwellings in the 
sted regions, from the rough log cabins of the Canadian backwoods- 
, the timber-workers of Finland and northern Russia, to the elaborate 
Jen chalets of the Swiss mountain forests. 

he softwood forests of the smaller countries of Europe have been 
<ed so long that it is difficult to maintain an output of timber and wood 
, and certainly almost impossible to increase that output. The only 
countries in the world which still have very large reserves of soft 
yer are Canada and Russia—a very interesting state of affairs. 


The Tundra or Cold Desert Climate 


ithin the Arctic Circle the winters are very long and very cold— 
> are at least some days on which the sun never appears—whilst the 
mers are very short though warm. Though for certain periods the 
never sets, it never rises far above the horizon. It is too cold for forest ; 
1atural vegetation is moss and lichen, with stunted bushes, and small 
; near the forest limit. Agriculture is practically impossible, for the 
nd is frozen for three-quarters of the year. The short, hot summer 
, however, sometimes, produce an amazingly prolific growth of grass 
herbs, which can take advantage of the continuous sunshine of mid- 
mer; hence the introduction of the name “ Arctic Prairies,’ sub- 
ted in Canada for the old term ‘‘ Barren Lands,” which scarcely does 
ce to the region. 
hough they are at present almost uninhabited, there seem to be future 
ibilities for the development of these lands, by the breeding of rein- 
-or caribou, the natural animal inhabitants, whose flesh and skins 
a very definite economic value. Northwards the Tundra lands pass 
regions of permanent ice and snow, the plateau of Greenland repre- 
ing the ultimate development of the extreme type of Cold Desert 
uate. To this the Antarctic continent corresponds in the Southern 
1isphere. 
ofore terminating this section, it is necessary to emphasise again the 
ence of transitional belts between the various types of climate which 
just been described. It is necessary also to emphasise the existence of 
variations in each of the major climatic regions—local variations 
h are due, in particular, to differences in elevation. In a very broad 
we may be said to pass through the same vegetation zones in ascend- 
mountain in the Tropics as we do in journeying from the Tropics 
ards. The mountain softwood forests of the Himalayas, or of the 
, or the Carpathians, are the counterpart of the great Coniferous 
sts of northern Asia or northern Europe; whilst above come the 
ine ’’ pastures, which are the counterpart of the Arctic pastures just 
ibed. The variety in the natural vegetation, and so in natural re- 
es, afforded by these vertical zones, in a mountainous country such 
itzerland, is a matter of obvious importance. 
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IV. WORLD GEOGRAPHY AND INTERNATIONAL RELATIONS — 


There are many dramatic critics who hold that Shakespeare sho 
always be played without the distraction afforded by scenery or periog 
dress. Carried to its logical conclusion, the best way of appreciating the 
rhythm of the words, and the beauty or intensity of the thoughts they 
clothe, would be in the quiet of a darkened room with merely a loud 
speaker to convey the spoken word. Yet who has not listened to the broad- 
cast of some everyday comedy, and wondered all the time what could 
possibly provoke the obviously spontaneous peals of merriment from the 
audience in the theatre itself ? We are all compelled to follow the world’s 
events in precisely this way—robbed of the stage and setting. It is little 
wonder that the events often appear to have an intangible sequence and 
no discernible cause. But as voting citizens we have a very real shardll : 
the control of those events of which we really know so little and under- 
stand less. Surely it is a first duty at least to attempt a better understanding 
of those events by an appreciation of the mulieu of their occurrence. It is 
not without reason that a recent writer called a series of his school text. 
books the ‘‘ Citizen of the World Geographies.’”’ For we have attempted 
to show that the first aim of Modern Geography is an interpretation of 
the stage on which the play of history, past present and future, is set. 

It is only possible here to indicate one or two aspects of the rdle played 
by geography in international relationships. 

There is, in the first place, the economic aspect. Our modern civilisa- 
tion demands products from each of the major climatic regions, and in 
ternational trade is almost essentially an exchange between regions 0 
diverse geographical character. Yet only one political unit includes withi 
its own bounds portions of each of these regions. That unit is the British 
Empire. From this point of view the British Empire could be an economic 
unit, self-supporting and self-contained. It must be noted, however, tha 
the climatic regions do not govern the mineral products and the Empire. 
rich in coal, must remain poor in mineral oil. 

The position of some of the other great powers is interesting. Com 
tinental United States, despite her 3,000,000 square miles of territor 
(more than half of it in favoured climates), does not stretch into the tropic 
or equatorial regions, and must depend on foreign supplies of tropica 
and equatorial products. Thus the greatest consumer of rubber in the 
world, as we pointed out above, must purchase from British or Dutei 
sources, or develop plantations with American money on alien soil. 
United States’ need for tropical products has undoubtedly influenced he 
foreign policy in many directions. Cuba, the greatest cane-sugar export 
in the world, though nominally a republic, is in a definitely subordinatt 
alliance with the United States, which likewise dominates the other trop! 
cal West Indian islands of Haiti and Porto Rico, Sentimental attach 
ment to the Monroe Doctrine scarcely explains the purchase of the Dz nis: 
Virgin Islands. In her main tropical possession, the Phillippine Islands 
the United States can hardly be described as fortunate. So the whole 0 
the vast quantities of coffee, as well as cocoa and tea, must be purchas 
from foreign nations. It is interesting to note the character of the Unite 
States trade with peentrica, such as Argentina and Australia, that leg 
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ides similar to those of the States themselves. Her purchases of 
products are limited, but her interest in the sale of manufactured 
s is much greater. 
the interest of the United States in the neighbouring tropical islands 
e West Indies is evidence of a desire to control certain sources of 
cal products, it is small wonder that her progressive neighbour, 
da, should have an equal desire. Indeed the British West Indies are 
lly becoming a tropical dependency of the Dominion of Canada, and 
xcellent steamship services between the Dominion and the West 
‘s is evidence of the closeness of that relationship. 
ining to the vast territory of Russia, it is interesting to notice that 
iais in a position somewhat comparable with that of the United States 
rather of the United States and Canada combined. For she shares 
Canada the enormous reserves of softwood timber and the products 
able from the northern forests. In her fertile steppe lands she shares 
both countries the advantages of possessing an enormous granary, 
as far as southern Siberia is concerned, only partly developed. But 
ite her 8,000,000 square miles of territory and her 150,000,000 in- 
ants, Russia is even more dependent upon foreign supplies for tropi- 
nd equatorial products. She does not include within her boundaries 
territory which can be described even as warm temperate ; but in 
ian Turkestan a very large area of Russian territory may be described 
smperate Desert or on the fringe of the Hot Desert. When irrigated 
ind is fertile, and so, in this tract at any rate, certain tropical products 
ye produced. Foremost amongst these is cotton, that is so urgently 
'red for Russia’s own cotton industry. But where people depend for 
food supplies on irrigated crops, it is obvious that a major propor- 
of the land must be devoted to food crops, and only a small propor- 
can be given over to such non-food crops as cotton, however badly 
may be required in other parts of the country. Herein lies the guiding 
ve for the new Turk-Sib railway, constructed at great expense and 
great difficulty to link Turkestan with Siberia, and towards the con- 
on of which strenuous efforts wére made in 1929 amd 1930. For 
ja is the granary, and can produce vast quantities of wheat and 
- foodstuffs. By the railway these can be easily transported to Turk- 
, thereby releasing the land in Turkestan for the cultivation of the 
temperate or tropical crop, cotton, which Siberia cannot produce. 
is aspect of international relations is closely bound up with another 
distribution, or perhaps one might say the maldistribution, of popu- 
. Considering in the first place a purely agricultural population, 
are certain of the major climatic regions which can support a large 
ation, others which can only support a very limited population. 
t is maldistribution of population within any given climatic region 
is even more serious ; for there is a very strong tendency for im- 
nts from any particular clime to desire to settle in a country whose 
te is similar to that of their own homeland. Other things being equal, 
will probably be more successful given such familiar conditions. 
the Indian peasant farmer would be attracted primarily by other 
s with a monsoon climate similar to that of his own home, and 
dly by such areas as the tropical lands of Africa, or the warm 
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temperate lands where climatic conditions are roughly similar and wh 
he can carry on agriculture in the way to which he has been used at home. 
Unfortunately it is often a matter of the utmost difficulty to persuade 
cultivator to try his fortunes under climatic conditions with which he hag 
no experience. Despite the congestion on the cultivable land of Japan, it 
has proved difficult to dispose the Japanese farmer to colonise the north. 
ernmost island of the group, simply because of the extremely cold winters 
to which he is unaccustomed and which he cordially dislikes. Similarly, 
this has undoubtedly been the chief deterrent in keeping the Japanese 
farmer from developing the wide, open grasslands of Manchuria, where 
conditions are comparable to those on the Canadian prairies. Japan ig 
willing to supply the money, but the cultivation has been done by the 
Chinese, already used, in the north of their country, to the climate of 
cold winters. The degree to which these general principles will apply is 
sometimes amazing. It has been said, with very considerable justification, 
that the Polish settlers in Canada, used as they are to the poor soils of the 
eastern portion of the north European plain, are more successful on the 
poorer lands of Canada than they are on some of the richer tracts. Perhaps 
one might almost venture to say here that the Italian labourer, coming 
from the sunny climes of Italy, is the most successful of the European 
peoples in the sugar plantations of Queensland, under conditions which 
the north European finds unpleasantly warm. Great value attaches to the 
attempts to discover what are the limiting climatic conditions under which 
outdoor labour is possible for white men ; whether, for example, the high- 
lands of East Africa are possible for permanent white settlement or not; 
whether northern Australia can or cannot be developed by white labour, 
But the personal factor undoubtedly comes in. Even if it is possible on 
health grounds, all depends on whether the white man has the desire to 
work under such conditions. It is useless, therefore, to take a population 
map of the world and calculate which are the areas that require a larger 
population and should be developed, unless we consider the climatic 
conditions from the point of view of the major climatic regions. If this is 
done, we get some very interesting pointers as to the land which remains 
to be developed and the lands which are likely to attract most attention 
in the near future from this point of view. As an example, we may take 
the tropical monsoon region, which we have already noted as including 
India, Indo-China and south China. India and China are already densely 
populated—it might be said that they are saturated ; but between the two 
lies the under-saturated territory of Indo-China. Peaceful invasion by 
agricultural settlers is going on from both sides; the Indians settle in 
British Indo-China or Burma, where they meet an attenuated stream of 
Chinese, not in this case bent on settlement of the land. On the other side 
of the mountain divide between Burma and Siam we find that the stream 
is a stream of Chinese, and that Indians are distinctly in the minority. 
The meeting-place of the two streams of immigration is in the peninsula 
of Malaya. A few years ago one could point to the excellent balance im 
the population of Malaya—about one-third native Malays, one-third 
Indians, largely composed of coolies working on the plantations, and one- 
third Chinese. The state of political conditions in China has doubled of 
trebled the strength of the Chinese immigration, so that there is 4 
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yminance of Chinese immigrants. These undeveloped monsoon terri- 
/ are not large, and we turn to other countries which are under- 
lated, and everything points indisputably towards northern Austra- 
‘he attraction for Indians of the similar climate of the east coast of 
a has already produced serious problems, regarding the political 
; of these immigrants, which are amongst the foremost problems of 
ritish Empire. The population problem in Japan has almost reached 
is. If it is regarded merely as a problem of supporting a given popu- 
.on a given area, then Japan has reached saturation point. Of her 
m possessions, Korea already has a large population of its own, and, 
-a mountainous country, cannot very well support a much larger 
yer. The possibilities of settlement in Formosa, another possession 
pan, are limited, and the possibility of Japanese penetration into 
‘huria, following the penetration of Japanese capital, is definitely 
red by the attitude of the Japanese farmers. America is practically 
i to Japan, the whole of Australia is closed, and her people are now 
ning across the Pacific to the lands of South America. We are struck 
e fact that this does not seem a very satisfactory solution of the 
em. There is, of course, another alternative for Japan—namely, 
ising industrialisation and organisation. The War, when supplies 
not easily available from Lancashire, gave a great opportunity to 
ypanese cotton industry to gain the cotton markets of the whole of 
ar East, which she actually did to a very large extent. But the main- 
ce and definite increase of supply to those markets, so as to support 
er larger industrial population at home, is no easy matter. Even if 
hould be accomplished, Japan is faced with the problem of raw 
‘ial. Her deficiency in coal and iron makes a hold upon Manchuria 
Aanchuria’s reserve of these two commodities essential. With very 
derable justification, Japan is loth to rely upon the doubtful quantity 
r friendship with China for the maintenance of these supplies, and 
or the maintenance of supplies of raw cotton. To cut off the Man- 
an supplies of coal and iron, or the Chinese raw cotton, would be to 
f the life-blood of a progressive and virile nation, with consequences 
1 may well be imagined. 
t perhaps the most interesting problem of this character is to be 
in Europe, in the contrast between France and Italy. Both had a 
ation, at the census in 1921, of approximately 39 million ; but the 
f France is 213,000 square miles, the Italian area only 150,000 
miles. With her fertile soil, her share in two of the major climatic 
s of the world (both of them with their own characteristic crops), 
ry considerable reserves of coal and her very large reserves of iron 
rance is placed in a favourable position, more especially as she has a 
, or even declining, population ; and it is small wonder that France 
present time is the country par excellence in Europe with no un- 
yment problem. Italy, on the other hand, is a smaller territory, has 
1, little iron and a country much of which is too dry or too moun- 
s for cultivation. Her population, in 50 years and despite enormous 
tion, has increased by 50 per cent. If we turn to the overseas pos- 
s of the two countries, we find France with a vast overseas dom- 
No one who has been recently to Morocco or Algeria will deny the 
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ability of the French to organise or develop those territories abroad over 
which she has control. Her dominions give France, too, an almost com. 
plete independence in the matter of the supply of principal raw materials, 
On the other hand, France, with her comparatively small population at 
home, which can be supported on her European territory, has little or ng 
need for any outlet for her people. Her foreign territories are not really 
required for the settlement of her own surplus agricultural population, 
What a contrast is afforded by Italy ! She is a steam engine without q 
safety valve. It is true that figures show Italy with foreign possessions of 
something like 800,000 square miles ; but this total is made up of the huge 
tract of Libya, in the main a large portion of the Sahara Desert in no 
Africa, over practically the whole of which settlement is impossible. The 
colony of Italian Somaliland is but little better, and supports at the pre- 
sent time a population of little over a thousand Italians. Similarly with 
the colony of Eritrea on the Red Sea. So that the Italian colonial empir 2 
can be dismissed from the point of view of settlement. 

Is not the disparity between France and Italy, in their respective she 
of the fertile climatic regions of the world, the real cause of the French- 
Italian naval disagreement and the insistence by Italy on naval parity 
with France ? Yet until the problem is considered in its geographical 
aspect, the sympathies of the man in the street are more likely to be with 
France in this particular connection, because it is Italy which seeks oO 
establish parity, France which seeks to maintain the superior position she 
held in the past. + 

Perhaps sufficient has been said in these few examples to establish the 
claim of geography to serious consideration by those who are concerned 
with the study of international problems. 

An extraordinarily interesting subject of study is the ceograyli al 
character of international boundaries. Broadly speaking, the most satis- 
factory frontiers are those which are not only political but geographical. 
Just as a great range of mountains usually acts as a water-parting, sending 
the rain which falls on the one side towards one ocean and the rain which 
falls on the other toward another ocean, so does it act as a human parting. 
The thoughts of the people tend to flow, like the water, away from the 
mountains towards the lowlands to which they look. We have already 
referred to the importance of this aspect, and, moreover, except some 
times for mineral or water rights, a mountainous area tends to be econe 
mically unimportant and disputes relative to a frontier running throug! 
such a tract are therefore less likely. It would be difficult to deny the 
satisfactory character of the Pyrenees as a frontier between France and 
Spain, while the Andine chain is the natural frontier between Chile ane 
the Argentine. The most satisfactory and perhaps the most stable of the 
new countries of Europe, namely Czechoslovakia, has a well-definec 
mountain frontier as far as the boundaries of the plateau of Bohemia art 
concerned. The satisfactory use of the sea as a frontier need scarcely be 
referred to, but special interest attaches to the use of rivers. They have 
the advantage of being clearly defined ; but their influence may work im 
more than one way. Wherever nations are in ready communication with 
one another and have common interests in the use of the river as a high 
way of trade, they tend to be linked economically and to develop @ 
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munity of outlook and a community of interest, which naturally work 
rds international friendship. On the other hand, where the use of 
river is required particularly for irrigation, for power, for fishing 
ts, or for the establishment of ports, the very existence of the river 
dividing-line between two nations may very easily cause friction. 
scially is this the case if the mouth of the river is in alien territory 
1 those of the nations who share its banks. An interesting example of 
t may happen is afforded by the protracted arguments as to the use 
he waters of the Murray River between the Australian states of 
oria, New South Wales and South Australia. Victoria and New 
hh Wales both require its water for irrigation purposes; but it 
hes the sea through South Australian territory, and it is obvious that 
oportion of the water must be reserved for South Australia’s use. 
Rhine, as a source of power in Switzerland and an outlet of that 
try, as a frontier between Germany and France with its outlet to 
sea through Holland, immediately suggests complications. Or again, 
Danube, rising in Germany, passing through Austria, forming the 
tier of Austria and Czechoslovakia, passing through the heart of 
gary and through the heart of Yugoslavia before it flows into 
mania and thence to the sea, is another example of a great river 
se use as a frontier is not always satisfactory. The problem has 
me so severe that it is only an international Commission for taking 
the river rights, and the formation of a definitely international river, 
th can solve it. 
n the whole it may be urged that a river is an unsatisfactory frontier, 
a purely artificial boundary, a straight line drawn on a map, is 
lly still more unsatisfactory. It is true that its character may depend 
he type of country through which it passes ; for example, if the line 
es through a desert country, then it is probably the most satisfactory 
1 of boundary. But the varied fortunes of such a nation as Poland 
1e last two or three hundred years afford evidence of the fate of 
ly artificial frontiers, which have no strong geographical background. 
another aspect of the use of geography in the study of international 
lems is in connection with transport and communications. ‘The 
of a political map will often reveal communications, particularly 
ommunications, by land which are desirable for the better linking 
f nations. But the study of a physical map shows immediately the 
ical barriers which will prove permanent obstacles to such develop- 
. We shall refer below to the use of various types of economic maps, 
we may note here the importance of such maps in demonstrating 
regions which do definitely require improvements in transport, 
here the improvement of communications is a matter of prime 
rtance. 


V. GEOGRAPHY AND NATIONALITY 


far we have been concerned mainly with the geography of the 
as a whole, that branch of the subject which is often referred to 
days as “ world geography.” But although these broad international 
onships and their geographical study are matters of supreme 
rtance, there is equal need for the detailed study of definite regions. 
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Few can hope to attain a really useful grasp of the geography of all thal 
countries of the world but, armed with a general background of the ' 
which we have attempted to delineate, the geographer is well equipped 
for the detailed study of a definite area or a definite country. Indeed, for 
the progress of modern geography it is imperative that it become paro- 
chial, and that the geographer should devote himself to a definite country, 
This brings us to what is generally called ‘‘ regional geography,” because 
it deals with definite regions. + 
Whether one undertakes the study of a broad region, such as the 

“ Far East,” or a single political unit, it is essential to follow a definite 
logical order. One should first consider aspects which concern its position 
on the globe, its distance or nearness from the great land masses, and 
so on. Then take in order its physical features, its geological structure, 
its climate, its natural vegetation and its animal life, exactly as has 
already been done in studying the world. At this stage we come toa 
very important conception—that of the natural region. We have learnt 
how useful is the conception of the world divided into major natural 
regions on the basis of climate ; but when we come to the study ofa 
single country, we find that this can likewise be divided into small units 
or natural regions on the basis of community of geographical factors, 
It is true that we may select almost any one of the great geographical 
factors for this purpose. Thus, we may consider a country as divided 
into physical units and structural units according to its topography and 
its structure respectively ; or we may consider its smaller deviations in 
climate and divide it into climatic regions. Regions based on natural 
vegetation and agriculture, which generally go together, often bear a 
very close relationship to the regions which are distinguished on a climatic 
basis. Usually, however, a country is most satisfactorily divided into 
natural regions by a consideration of all these factors. Throughout any 
one natural region we may expect to find a certain similarity of topo- 
graphical features, and a similarity of geological structure, of climate, of 
vegetation and of animal life, including the life of man, which is also 
largely moulded by the factors. It comes as no surprise to the geographer 
to find that his natural regions so defined bear an extraordinarily close 
relationship to what may be distinguished by the sociologists as “‘ cul- 
tural ” regions. Some years ago the writer attempted a division of India 
into natural regions on a geographical basis ; almost simultaneously the 
division into cultural regions was undertaken by Mr. F. J. Richards. 
The results of these two studies were practically identical in all cases. 
Indeed a geographical natural region is often the race-home of am 
individual type. The group consciousness, which we call nationality; 
tends to develop within such a natural area, so that a natural geographical 
region is not infrequently an area inhabited by a single racial type with 
a common cultural and economic inheritance. Thus the most stable 
political units are undoubtedly the ones which correspond most closely 
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1 Space does not permit of enlargement upon other aspects of specialisation 
in the study of geography ; but a very profitable line of study embraces the 
conditions influencing the production of, and trade in, any particular com: 
modity, as well as the geographical conditions which affect the development 
trade in any one particular region. 
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sographical regions or units, and it should be noted that the geo- 
her’s natural regions are not limited to considerations of physical 
economic geography alone, since the natural factors are reflected 
iulture and language as well as in national consciousness. The plain 
ungary is a geographical region. It is occupied by the modern state 
ungary and by the nation known as the Hungarians. This forms at 
a contrast with the Bohemian plateau and its inhabitants, the 
hs. Geographically the limits between the two natural’ regions are 
well defined ; the spurs of the Carpathians project on to the Hun- 
n plain and many of the Hungarian plain-dwellers live in close 
imity to their Slovak neighbours of the mountains. So just as the 
raphical line of division between the highlands of Czechoslovakia 
‘ates them with difficulty from the lowlands of Hungary, so the 
national frontier between the two countries is extremely difficult to 
up satisfactorily. 
Ost political units, however, include more than one natural region. 
od example is afforded by Scotland, which falls very clearly and 
yusly into at least three divisions : the Highlands, the Central Low- 
; and the Southern Uplands, distinct geographically and in nearly 
her respects. The study of natural regions may be carried further, 
smaller and smaller units may be distinguished ; and it is this that 
rlies the tendency of modern geography to a development of what 
own as regional survey. It is only by an accurate and detailed survey 
aspects of the geography of a country that we can delineate wherein 
ifferences between individual parts. In the county of Kent, for 
ple, there is obvious contrast between the fertile, market-gardening 
of north Kent, the pasture lands of the Downs and the hop-garden 
ns of the Weald. 
is often difficult to express in words the exact character of these 
ences between different parts of a single country. In this the geo- 
ier relies more and more on what has been described as his principal 
for the map, according to Sir Halford Mackinder, is the tool of the 
apher. In this regard geography, that is social and economic 
aphy, can well perform the function of the handmaid to the science 
nomics. To give a single example of what is meant here ; a student 
economic development of India would of necessity be concerned 
the production and export of foodstuffs, and would be concerned 
the three principal foodstuffs of rice, wheat and millet, Statistics 
how the relative areas which these three crops occupy in India ; 
ay go further and use statistics to show the relative areas which 
occupy in the separate provinces of India. But the geographer is 
rned with even more exact relationships than these ; and he would 
lly construct a map of India, showing by cartographical methods 
y where are situated the tracts under the three different crops. 
ommon method used for this is that known as the dot method, 
ng one dot on the map to represent so many acres or so many tons 
duction of a certain crop. The dots are placed as near as possible 
the actual production takes place. The result is seen in the three 
given here, which show the areas of production in India of rice, 
and wheat. Such maps often suggest the factors which are in the 
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main responsible for the particular distribution. In the case of Indig 
rainfall is the factor of paramount importance, and so on the maps 
illustrating this section certain rainfall lines have been inserted to shoy 
the connection. High land is also shown to demonstrate the effect 9 
altitude on the distribution of main food crops. The deductions to be 
drawn from such maps are briefly indicated in the underlines. | 

We may go further with such maps, and use them to demonstrate the 
actual areas within which expansion or development is possible or likely 


Fig. 2. Map showing the distribution of rice in India. Each dot © 
represents 50,000 acres sown. The squares show for purposes of refer- 
ence the positions of the capital towns of each province. The lined 
area shows that part of the country which is more than 1,000 feet 
above sea-level, and indicates the greater importance of rice in low- 
land areas where there are flat fields which can be flooded. The lines © 
shown are the 40-inch annual isohyets or rainfall lines, and demon- 
strate that rice becomes unimportant where the rainfall drops below © 
40 inches. 

Another important branch of geographical investigation concerns its 
with the factors which determine, or have determined, the position 
human settlements. In this regard the geographical factors were UE 
doubtedly much more in evidence amongst primitive men, as dete 
mining, in the days of old, the initial position to be chosen for settlement 
and very often the geographical factors have become obscured as til 
has advanced. For instance, we may take the case of London. In a pa 
of the country far removed from coalfields or any other source of powé 
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at half of the country which is agricultural rather than manufac- 
ig, London is some distance from the sea and it does not offer any 
special advantages to shipping ; and it is at first difficult to see why 
ould remain the premier city of the world and the premier port of 
and. For an explanation of the advantages of London’s position, 
ave to go back to the geographical factors which operated in the 
early days of settlement. In those days the lowest point on a river 
h could be forded or bridged assumed a special significance, and 
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Fig. 3. Distribution of wheat in India, showing the concentration in 
e Punjab and the United Provinces. There is still a tendency for the 
rop to be concentrated on the lowland areas of rich alluvial soil. Nearly 
ll the wheat-growing azeas have less than 40 inches of rainfall a year, 
ut it should be noted that the crop is important mainly in those parts 
f northern India which have a marked cool season. Each dot represents 
0,000 acres. The lined area is more than 1,000 feet above sea-level. 


on Bridge may be said to occupy roughly this position. It is interest- 
notice that it has held the position of the lowest bridge over the 
es for more than 2,000 years, if we except the Tower Bridge with 
ewhat special method of construction. The river ford or bridging 
must be capable of being defended against attack, so the presence 
he river of high ground, which could be surrounded by a wall or 
ade and which was not liable to be flooded, was an attraction. It 
cult perhaps to imagine the day when London was concentrated on a 
hill, or group of hills, of which the crest of one is now crowned by 
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St. Paul’s Cathedral, and which sloped down by Ludgate Hill to th 
valley of the river Fleet. Away to the north of the city were again marshy 
tracts and fields, the presence of which is indicated to-day in the nam 
of Moorgate. This hill, easily defended, surrounded on all sides 
marshes or by rivers, was an ideal site for a town which should guar 
the lowest fording-place on the river Thames. For long these considera. 
tions determined the direction in which London should spread out fro 
its original centre. The drier sandy ridges were settled, while the damper 
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Fig. 4. Map showing the distribution of millet in India. Each dot 
represents 50,000 acres. The lined area is that part more than 1,000 
feet above sea-level. The lines shown are the 40-inch isohyets and 
demonstrate that millet is essentially a dry zone crop, but that it can — 
be grown on the hilly or poorer regions, whereas the better soil of the © 
alluvial plains is utilised for wheat. 


[The three maps, Figs. 2, 3 and 4, show how very different are the © 
chief crops and consequent agricultural practice in different parts of — 
India, and how climate is essentially the controlling factor.] 


clay valleys between them were still neglected. But these factors have $ 
been obscured, that we must go far back in history to trace their one 
enormous importance. It is much the same with the other great cities 
the world. It is possible to find, if we go back in their history, vety 
potent geographical factors that influenced their growth. We may take 
the example of New York, at the entrance to the one significant gateway 
across the difficult country of the Appalachian mountains via the Hudso® 


856 


he Mohawk gaps. Or there is the position of St. Louis. In the early 
of American expansion, the great rivers, the Missouri, the Missis- 
and the Ohio, were the principal highways in the new country, 
an. obvious nodal point for settlement would be just below the 
ion of the three ; the exact position of such a town would be settled 
.e presence of suitable land, near the river but free from floods ; 
lal town, once started, later became a focus of railways, with the 
- that it has risen at the present day to be one of the great focal 
of the United States. The origin of Birmingham, in the midlands 
gland, may be traced to the days when it was a small market town 
ed on a relatively infertile plateau but surrounded by fertile agri- 
ral land, which then became a common meeting-place for the 
‘rs of those surrounding tracts ; they would require, above all other 
s, horseshoes and simple agricultural implements. It is to their 
nd perhaps that Birmingham owes its great hardware industry, just 
rby owes its Rolls-Royce factories to the day when it was a meeting- 
for coaches. A special reason may be given for the interest which 
possess. There are nearly always two points to be considered in 
ig the growth of a port ; in the first place, its local position ; in the 
d place, its position relative to the hinterland and economic region 
1 it serves. It was the now unimportant little river Hull which was 
nsible for the early growth of Kingston-on-Hull, now simply Hull, 
1 uses not the smaller river, but the Humber itself. Similarly, Liver- 
with a tiny sheltered harbour, now no longer existing, suitable for 
g-vessels, was the precursor of the modern great port. All these 
subjects of fascinating interest for the student of regional geography. 


VI. CONCLUSION 


ydern geography has been described by an American writer as 
n ecology, the study of the human species in relation to its environ- 
. Since we cannot rightly understand the importance of human 
s without an adequate consideration of the stage on which they are 
d, it must be claimed that modern geography should occupy a key 
on in any modern educational system, and that a study of modern 
aphical ideas is a vital element in the equipment of every national 
ternational citizen—more especially for those who are concerned 
he administration of national or international affairs. The geo- 
er’s use of maps is an amazing discipline in an accurate presentation 
ts. It is easy to be vague in phraseology, but difficult to be vague 
signs and symbols of a modern map ; or if there is vagueness, it is 
asy to see at a glance. Geography is, in effect, a point of view. 
iously or unconsciously, it is becoming the universal point of view. 
ld which has endured the World War of 1914-1918 and the subse- 
economic complications has, of necessity, grown geographically- 
“0 Sy 
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BIBLIOGRAPHICAL NOTE 


The development of modern geography may be traced in the work 
of Herbertson, Mackinder, Semple, Ratzel, La Blache and others :— 


A. J. HERBERTSON : in Geographical Fournal (See p. 815 of this Article) 

H. J. MACKINDER : Britain and the British Seas (Oxford. 1902 ; 2nd edn 
1907) 

E. C. SEMPLE: American History and its Geographic Conditions (Boston, 
1903) 

F. RATZEL : Polttische Geographie (Leipzig. 1897) 

P. VIDAL DE LA BLACHE: Les Princitpes de géographie humaine (Pe 
1922) 

The influence of the geologist and physiographer, especially in Ameri c2 
will be found in the work of N.S. Shaler, W. M. Davis, T. C. Chamber. 
lin and R. D. Salisbury :— 

N. S. SHALER : Numerous books and papers 
W. M. DAVIS : Physical Geography (Boston. 1899) 
T. C. CHAMBERLIN and R. D. SALISBURY : Geology (Chicago. 1909) 


The special application of geography to historical problems is develope 
in A. P. BRIGHAM: Geographic Influence in American History (Boston 
1903), and in H. J. MACKINDER: Britain and the British Seas (Oxford 
1902 ; 2nd edn. 1907). 


The principles of modern geography will be found developed in mani 
recent books—along the lines sketched in this essay, but applied t 
economic problems, in L. D. sTAMP : Intermediate Commercial Geograph 
Part I. (London and New York. 1927; 3rd. edn. 1931), applied t 
political problems in I. BOWMAN: The New World (New York : 
London. 1922; 4th edn. 1928). 


The best descriptions of the world will be found in the volumes ¢ 
the Géographie Universelle, now in course of publication by Colin ¢ 
Paris, or in a series such as Methuen’s Geographical Series (London 
of which North America, South America, Polar Regions and Asia ai 
already published. A standard compendium of information in oF 
volume is G. G. CHISHOLM : Handbook of Commercial Geography ; 11th edi 
(London and New York. 1928). | 
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INCIPLES OF LITERARY CRITICISM 
By 
LASCELLES ABERCROMBIE 


SYNOPSIS 


TRODUCTORY. Criticism a distinct species of literary activity — It 
ipposes literary creation and literary enjoyment — It cannot 
ice either, but it can help both — It exists, however, in its own 
-; and may take two forms, according as it enquires into general 
tion (theory of literature) or particular merit (criticism proper) — 
se two forms overlap and are necessarily interrelated. 


‘HE ART OF LITERATURE. In literature, experience is expressed in 
lage — But it is also represented in language — The two ideas 
-ombined if we say that, in literature, language communicates 
rience — In literature as an art, experience is communicated for 
wn sake, to be valued as such — This means that the author’s 
rience must be re-created in the reader — Language in literature 
- be a symbol of experience, communicating both its substance 
ts value, and so used as to unite all its parts into a single complex 
e — Diction symbolizes the substance, form symbolizes the 
’ of the experience which inspires literary art — Poetry the type 
at art. 


ARISTOTLE’S Poetics. Permanent importance of the book — Limita- 

of Aristotle’s treatment — His opposition to Plato — The true 
‘ine of ‘‘ imitation ”’ in literature — The supreme place of the 
f unity in literary theory — False ideas of unity — The function 
iterature exemplified in tragedy — Character and action: 
tharsis.”’ 


FTER ARISTOTLE. Horace as disseminator of Aristotle’s theory in 
rm of critical principles — ‘‘ Good taste ” a rational conception 
nte’s ‘‘ allegorical”? theory — Sidney, Bacon, Kant, Croce 
ue the direction of Aristotelian theoretical criticism — 
ginus”? and stylistic criticism — Its English tradition: Ben 
n, Pope, Wordsworth — Romanticism and the sublime: Burke, 
, Lessing, Manzoni — The English romantics. 


NCLUSION. The rules of criticism: their theoretical basis — 
subjective element— The freedom and responsibility of 
sm. 


859 


PRINCIPLES OF LITERARY CRITICIS 


I. INTRODUCTORY 


When Socrates was explaining to his judges how it was that he had 
made himself so unpopular, he told them of his investigations into the 
wisdom of those whom the world reputed to be wise. The enquiry had 
been strangely disappointing ; and when he came to describe his encoun- 
ter with the poets, ‘‘ Gentlemen,” he said, “‘ I am ashamed to tell you he 
truth. I took the poems which seemed to be most carefully composed” 
—the suggestion is, that these were the poems in which the poets oug 
to have been most conscious of what they were doing—*“ and I ask 
them what they meant.” But the poets could not tell him that : “ Thet 
was scarcely a man present ”’—for it seems these interrogations t 
place in the presence of the poets’ admirers—‘‘ who could not talk about 
these poems much better than the poets themselves.” 

Socrates had, in fact, made a discovery of first-rate importance. With 
the peculiar and characteristic turn he gave to his discovery, we are not 
now concerned. The thing for us to note is, that he was the first person to 
distinguish between the ability to criticize literature and the ability t 
compose it. ‘I soon found out,”’ he said, “ that poets do not compose 
poetry because they are wise, but because they have a certain nature or 
genius, which is capable of enthusiasm,”—or, as we might nowadays p It 
it, of being inspired ; poets in this respect being, he went on, “ like pro- 
phets and oracular persons, who also say many fine things without know- 
ing what it is they are saying.” When he invited the poets to tell him what 
their poems “ meant,” Socrates was testing them for what he called 
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“‘ wisdom ” : that is to say, for the power of rational analysis conducted 


to do so. . 

If it had suited his purpose, Socrates might have gone on to poilit 
out that the power to enjoy poetry is also quite different from tht 
power to analyse it rationally. The power to enjoy poetry, like the power 
to compose it, proceeds from a certain nature. Very probably, indeed, 
both powers proceed from the same nature ; only in the one case it exist! 
passively, in the other actively. Nevertheless, the two powers themselves 
are obviously quite distinct. And now to these must be added a third 
power—the power to criticize literature. For when Socrates interrogated 
the poets, he was not putting impertinent or unnecessary questions. Evét 
since man became conscious of possessing in the art of literature a region 
in which he could exercise some of his most delightful and most prolit 
able energies, people have not only been asking what poems “ meai a 
but all sorts of other questions as well, which properly fall under the hea¢ 
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ing of criticism. What makes Socrates’ “‘ Apology ” the first milestone 
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e Bistory of criticism is simply this : that there Socrates for the first 
clearly pointed out that criticism is a distinct species of literary 
ity, and also why it is distinct. 
e may say, then, that the realm of literature is occupied by the ac- 
es of three distinct powers : the power to create, the power to enjoy, 
he power to criticize. The chief thing that distinguishes the power to 
ize from the other two is the fact that it can be acquired. For, though 
ism may be intuitive, the critic may also be conscious of the process 
hich he criticizes ; and this process appeals to certain intellectual 
iples which can be set out in an orderly system, studied, and deliber- 
put into practice. But there are no principles which will tell you how 
sate literature, nor how to enjoy it. Criticism, then, does not pretend 
count for the state of mind in which literature is created, nor for that 
1ich it is enjoyed : still less does it pretend to bring these states of 
| into existence if they do not exist already. It assumes their exist- 
: for the person who can neither create nor enjoy literature, all 
ism must be entirely meaningless. That is to say, it assumes the fact 
literature exists ; and it then proceeds to enquire into the nature of 
fact, to expound it, to assess its value, and in a word to think clearly 
t it. | 
id this, as Socrates pointed out, is quite distinct from the power to 
e literature, and, as he might have pointed out, quite distinct also 
the power to enjoy it. Nevertheless, though perfectly distinguish- 
it can co-exist with either of the other two powers. Socrates may 
been unlucky in his poets : not all the poets living in his day, one 
ines, would have been incapable of telling him what their poems 
ant.”’? Perhaps those whom he questioned found it a little difficult to 
out what Socrates himself ‘‘ meant ’’ when he asked them what 
poems “‘ meant ” ; perhaps they thought it a sufficient answer to 
hat what a poem means is simply— itself. No doubt there is such a 
as quite uncritical composition in literature ; no doubt there is such 
\g as quite uncritical enjoyment. But both must be very rare. As soon 
nan becomes aware that it would suit his purpose to say a thing this 
ather than that, as soon as a man becomes aware that he likes this 
better than that, criticism begins : which is as much as to say, that 
sm begins when literature begins. But criticism as a noticeable 
in literature begins when vague instinctive preference passes into 
iously defined choice which can be rationally justified : when, that 
ay, there is an appeal to intellectual principles. What is to be gained 
h an appeal ? Ultimately, simply this : the gain of being intelligent. 
ever man can think about at all, some men will insist on thinking 
with the most conscientious precision and lucidity that can be 
ved. But there is a more obvious reward. Criticism enables the man 
as the energy to create literature, to make the most intelligent, and 
ore the most efficient, use of his energy ; and just so criticism en- 
he man who has the capacity to enjoy literature, to make his enjoy- 
é most intelligent, and therefore the most discriminating and most 
ating, kind of experience. 
icism, as distinct from creation and enjoyment, consists in asking 
swering rational questions about literature. These questions are of 
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two main kinds, according as they proceed from literature in general t 
particular pieces of literature, or the other way round. In the first kind 
enquiry we regard literature as a certain class of things, and we ask ha 
it is that we are able to take this general view of literature as a who 
What does the word “ literature ’? mean ? What are the properties co 
mon to all literature, by reason of which it exists as such ? Above 
what is the function of literature ? The results of this enquiry can be 
out in a system of principles which expresses our understanding of 
nature of literature. It is important to note that last point. These pri 
ples are intellectual principles ; but they are not principles which the in- 
tellect lays down a priori as prescribing the nature which literature ough 
to have. The nature of literature is a fact which exists, whether we i 
vestigate it or not, like any other objective fact. The principles of litera- 
ture are the answers which our intellect gives us when we ask what sort 
of a fact literature is. ‘ 
This kind of enquiry may be called the theory of literature. It only 
touches incidentally or by illustration on the merits of particular pieces of 
literature. On the contrary, the merit of this or that particular piece of 
literature is precisely the topic of the second main kind of enquiry. This 
is what usually goes under the name of criticism, and may indeed be 
called criticism proper. The question here is, not of literature in general, 
but of unique qualities in actual concrete examples of literature : wh at 
are the qualities which give to some particular work its peculiar individu. 
ality, and whether these are good or bad qualities. Style, in the broadest 
sense, which includes mood and spirit and the choice of matter as well 
as technique and language, is the subject of criticism proper ; and its end 
is to assess literary merit. Only incidentally to this does it touch on he 
function of literature. j 
Strictly speaking, the theory of literature belongs to that departmen 
of philosophy which is called esthetics. But the two kinds of enquiry 
cannot be kept apart ; indeed, no clear line can be drawn between them 
The theory of literature must be continually referring to the fact of litera 
ture ; which means, it must be continually referring to actual specimen 
of literature; and to a considerable degree, these instances will b 
helpful according to the literary merit they possess. On the other hand 
criticism proper naturally prefers to stand on something more reliabl 
than impressions which may be at the mercy of personal prejudices ¢ 
emotional accidents. The history of criticism has been very largely h 
history of attempts to formulate rules for criticism, chiefly by comparin 
the merits of several similar works of literature, and the means used ° 
produce them. But rules derived from some particular instances in Of 
kind of literature do not give the security required. Over and over agal 
such rules have been found wanting. When the number of instances ft 
been enlarged, the rules have broken down. Thus, critics have demand 
that epic poems should have invocations or funeral games or supernatut 
machinery, simply because these qualities occur in several good instance 
So too the brilliant success of French classical drama induced mal 
critics to accept the rule that drama should observe the unities of time al 
place. And however many particular instances the rules may be enlargé 
to include, they can never be safe rules, so long as they are derived fro 
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comparison of meritorious qualities, and not from the intellectual 
ciples of the theory of literature. For you can never be sure that such 
ities, however meritorious, are essential. Only the principles which 
ess the nature, and define the function, of literature in general can 
rmine what is essential in any kind of literature ; and only by appeal- 
0 what is essential can criticism provide itself with trustworthy rules. 
hus the two kinds of rational enquiry in literature, which we have 
d the theory of literature and criticism proper, necessarily overlap. 
her can complete itself without involving the other. Even if we con- 
the word criticism to the assessment of merit, there can be no security 
is unless its analysis can appeal to intellectual principles. For our 
oses, therefore, it is right to include the theory of literature under the 
ing of criticism. We shall proceed by discussing several works of 
ftanding importance in the history of criticism, whether their motive 
philosophical (the theory of literature) or esthetic (criticism proper). 
mplete history of European criticism cannot be attempted. Our at- 
on will be chiefly given to those philosophical treatises which are 
cially valuable to esthetic criticism, and to some critical enquiries 
tant in the process of English literature. The chief place will be 
pied by a discussion of the first and most celebrated of all systematic 
ries of literature, Aristotle’s Poetics. We shall discuss this great 
ise, not for the way it exemplifies the culture in which it originated, 
for its contribution to all subsequent culture. And we shall discuss 
length because in it Aristotle raises almost all the problems out of 
h emerge the principles required by criticism for its security, 
otle does not always solve these problems satisfactorily ; but he com- 
us to consider them exactly. But first of all it will be advisable to take 
1eral view of the rational examination of literature. 


II. THE ART OF LITERATURE 


terature is an art by which expression is achieved in language. As a 
minary description, that statement will do well enough; but it is 
ntly inadequate as a definition of literature. Not everything which 
t come under that description would be called literature—not, at 
if the word literature is to retain any precision of meaning : and 
we allow a word to become vague in its meaning, we deprive it of 
efulness. Thus, conversation is not literature ; and yet we speak of 
t of conversation. The word art, in fact, appears to have many mean- 
besides the so-called fine arts, we speak of the art of cooking, the 
war, the art of advertising, and a hundred other arts. But the word 
e same core of meaning in all its contexts : it is always skill definitely 
eliberately designed to produce an intended result. Clearly, then, we 
t rely on the word art to define what we mean by literature ; if we 
pted to do so, we should only beg the question, and say, in effect, 
t here means the art which produces literature. On the contrary, we 
y define what we mean by art here when we know what we mean 
rature. Certainly, there are degrees of skill; we may easily admit, that 
rature there is a higher degree of verbal skill—more studied, more 
tent, more intent—than in conversation. Moreover, in literature, 
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the skill is only in words :in conversation, the skill is also in the us 
of personality—sometimes more than in the use of words. Poetry may b 
recited, of course, and plays may be acted ; but the literary art is subs 
tially the same whether it is spoken aloud or read in silence. 

We must not, therefore, define literature by referring it to the writt 
or printed word. For the word intelligible to the eye is only the symbol 
of the word intelligible to the ear ; and is in fact heard (though it may 
only mentally) at the same time that it is visually read. Moreover, in 
great deal of literature—in all poetry, for instance—it is as essential to 
art of it that the words should be vividly heard (though, once more, they 
need be only mentally heard) as that they should be understood. \ 

Precisely what we mean by art in the case of literature, then, must be 
left to appear as we narrow down the idea of literature. Art, we say, is 
skill designed to produce an intended result. What is the result aimed at 
in the art of literature ? We have described literature as a species of 
expression. But this is only one side of the business. Literature exists not 
only in expressing a thing ; it equally exists in the receiving of the thing 
expressed. If I tell you of something I have experienced, my words, on 
my side, express my experience ; but on your side, my words represent y 
experience. It would be just as true, therefore, to say that literati 
represents things as to say that it expresses things. The possibility of 
regarding literature in either of these two directions has influenced no 
merely criticism, but literature itself. To regard literature as the expression 
of its author’s mind (or mood or temperament) emphasizes the subject 
element in it, and thus leads ultimately to romanticism ; in which what a 
author felt is the important thing. The opposite way of regarding litera- 
ture, as a method of representing things to the reader, emphasizes the 
objective element, and thus leads ultimately to realism ; in which the 
substance exhibited is the important thing. Both of these aspects are tru 
but neither is the whole truth. For the theory of literature, we require 
word that will include both these aspects on equal terms ; and the simple 
word communication will give us exactly what we want. For evidently, 
whatever else literature may be, communication it must be : no commun 
cation, no literature. Though we are apt to speak as if the mere existence 
of a piece of language could constitute literary art, we must always 
remember that language is only the medium of the art. The art con ists 
in the communication established between author and reader (or, 0 
course, hearer). Clearly, then, what we mean by literature will be 7 


by the kind of communication which this art sets up. 

When we speak of the art of literature, then, we imply the existence of } 
series of three terms : the two extremes are author and reader ; the middk 
term is language. That is what it means to say, literature is communi¢ 
tion. But we need not banish the words expression and representation ( 
imitation, which contains the same notion as the latter word : of imitati 
we shall hear much later on). On the contrary, they are often very uset 
words ; expression especially useful just now, when the question mus 
unavoidably be, what kind of communication does literature set : 
between author and reader ? But whenever we use them, it will always 
understood, that expression has achieved a form communicable to anotie 
mind, and that representation has arrived by being communicated 7 
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her mind. The importance of this, in the theory of literature, can 
ly be exaggerated. ; 
e are at once struck, hen we survey the studied and deliberate use 
nguage, by the fact that sometimes we can approve of the language 
he way it conveys something the worth of which can be judged quite 
t from the language ; and sometimes our approval of the thing con- 
d cannot be distinguished from our approval of the language convey- 
t. In either case, we have an art. But in the first case, we have an art 
h exists for the sake of something justifiable outside the art itself 5; in 
yxther case, we have an art which exists, as it seems, simply for the 
of existing as art. The first we may call applied art, the second pure 
and we may illustrate the difference by contrasting The Origin of 
ies with the Ode on a Grecian Urn. Both Darwin and Keats, we may 
wrote in order to express themselves. But Darwin expressed himself 
he purpose of putting his readers in possession of a certain body of 
mation, and of thereby persuading them of the cogency of a certain 
of argument. We judge his power of expressing himself as it enabled 
to achieve these purposes ; but we do not judge these purposes by 
ower of expressing himself. We ask whether the information is true, 
her the argument is reasonable ; the virtue of the expression consists 
e way it enables us to ask these questions, to make these judgements. 
e expression were clumsy, the information might nevertheless still be 
and the argument reasonable ; but it might be more difficult to arrive 
ese judgements. The purpose of The Origin of Species, then, is served 
e literary quality of the book (“‘ literary quality ’? meaning, at present, 
‘ding to our preliminary description, simply expressive power) ; but 
1ot justified by this literary quality. We can distinguish, therefore, the 
t of Darwin’s purpose from the merit of his expressive power. 
it in the Ode on a Grecian Urn, what purpose can be distinguished 
its expression ? It offers us no information which may or may not be 
no argument which may or may not be reasonable ; neither are we 
ed to consider whether it is useful or moral. This is expression which 
ies us simply by existing as expression. The art here does not 
uct us to a position from which we can judge of something outside 
rt ; this is art which serves no purpose but to be itself, and which 
pts us to judge of nothing but of itself as art. In this sense the art is 
; and when we speak of literature, we either mean that the art is in 
ense pure, or that we are regarding it as in this sense pure. For it is 
ble to consider The Origin of Species as literature; but only by 
ding to Darwin’s power of expression as such, disregarding or taking 
anted the purpose he aimed at. The case would be even clearer in a 
of history. It is, in fact, very easy to read, say, Gibbon’s Decline and 
of the Roman Empire without much concern for the accuracy of his 
or the justice of his interpretation, taking it merely as a magnificent 
of events presented to the imagination. If we do so, we take it as a 
of pure literature, expression justified simply as such. Thus, by 
d literature, we mean work which can be regarded as literature by 
ing its author’s purpose : what he intended as a means to an end, we 
s an end in itself. But in pure literature no such exclusion of the 
r’s purpose is required ; for there never was any purpose except that 
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the expression should exist for the mere sake of existing as itself. 
discussion of the art of literature, then, will concern itself wholly wit} 
pure literature, with the expression which justifies itself by the mere fa 
of existing. Whenever we speak of literature, we shall mean pure lite 
ture. Applied literature we shall ignore—anything which was written 
give information or to make argument persuasive, any expression designe 
to serve a purpose beyond the mere achievement of expression as suc 
We shall ignore all this for two reasons. First, because whatever expres 
Sive qualities may be found in applied literature, may be much more 
easily and more demonstrably found in pure literature, along with a mucl 
greater range of such qualities. Secondly, because the principles to which 
criticism of these expressive qualities must appeal will most naturally 
reveal themselves when expression has to rely solely on itself for all its 
justification, being actuated by no other purpose than to exist as such. 

But when we say the art of literature is expression, we mean communic 
able expression : more precisely, we mean that the artist, in expressi 
himself, communicates with someone else. What does he communicate ? 
In the case of Darwin, the answer is obvious ; he gives us facts, anda 
theory. But what does Keats communicate ? When expression justifies 
itself simply by existing as such, what is communicated then ? The answer 
can only be, something which, unlike Darwin’s message, justifies itse 
simply by being communicated. And if we go on to ask, what sort ofa 
thing is that ? again there is only one answer : experience—experience 
which is accepted and valued simply because it is experience. So accepted, 
Wwe may call it pure experience. The epithet really adds nothing ; for by the 
very nature of experience, it can never be anything but purely itself. 
But we are not always satisfied to take experience at its face-value. We 
may ask whether it is true or reasonable or useful or moral. If I ¢ 
looking at a landscape, I may, if I am a farmer, judge what I see i 
accordance with familiar practical values : I may ask myself whether I 2 
looking at good farming land. On the other hand, I may be perfectly 
satisfied with the experience of looking at the landscape without asking 
any questions about it at all. I am merely aware that the landscape is 
beautiful. And whenever I am aware of that, I experience something which 
is wholly satisfactory by the mere fact of being experienced.- Now if] 
express this, my expression of it will have no purpose but to exist as such 
and if my expression is communicable in language, I shall have achieve¢ 
literature : I shall have communicated something which can be satis 
factory simply because it has been communicated. 

The matter of literature, then, is pure experience. This puts no restric 
tion on the scope of literature. Nothing can happen in life that cannot be 
taken as experience valued for its own immediate sake. Though we are not 
always satisfied to accept experience at its face-value, it is always possible 
to be so satisfied, provided the experience is comprehensible. Thi 
possibility of pure experience in sensuous or emotional life is obvious: 
but it is equally possible in intellectual or any other life. We can entef 
into and enjoy a train of reasoning simply as an intellectual experience; 
whether we are convinced by it or not. There are few things more satis 
factory in themselves, more supremely beautiful, than the structure of 
Spinoza’s philosophy : but its beauty is one thing, its truth is anothef. 
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) indeed can tell whether it is true ? But anyone who can understand it 
know its beauty. And how often in literature do we not accept moral 
eligious conditions which we would never think of accepting in real 
> We accept them simply as experiences. Even when we experience 
ething which we feel bound to judge, not at its face-value, but for its 
h or reasonableness, its morality or utility, the very act of so judging 
in be intuited as experience, and enjoyed for its own sake. Thus, 
rever there is life, there is the possibility of pure experience, and so of 
ature. This gives another explanation of applied literature. We have 
that The Origin of Species can be regarded as literature if we ignore 
win’s purpose, and simply regard for its own sake the expression he 
ened to serve his purpose. But besides excluding the author’s purpose, 
may also transform it : that is to say, we may take it as an enjoyable 
bition of purpose. That is how Spinoza’s Ethics may be regarded as 
ature. 
ut in pure literature we need neither exclude nor transform : experi- 
> there is expressed as enjoyable merely by virtue of being expressed. 
s the effect of the author’s intentional art both that we have the 
srience and that we enjoy it. This is what we mean when we say that 
matter of such literature is pure experience. We may illustrate it 
her by contrasting Darwin with Lucretius. Both Darwin and Lucretius 
-us elaborate argument embodied in a mass of facts, inviting us to 
pt the argument as reasonable and the facts as true. Darwin’s mode of 
ression gives us nothing else: it is expression designed to serve a 
sly scientific purpose, and is literature only in so far as the expression 
be judged as such, taking its purpose for granted. The art of literature 
ot concerned with the theory of natural selection ; it is only concerned 
1 the art which puts that theory before us. This we call applied 
ature ; but the poem of Lucretius we call pure literature. Why ? 
ause Lucretius expresses not merely a theory, but the experience of 
yrizing. His language certainly puts us in possession of his arguments 
his facts ; but it also puts us in possession of the ardour and exulta- 
-with which he works his arguments out, the relish with which he 
es on his facts. Whether his doctrine convinces us or not, we enter, 
re read him, not merely into a philosophy, but also into the experience 
eing a philosopher, the sublime experience (to which intellect, 
tion, and sense all contribute) of encountering things with an under- 
ding that feels itself equal to them. 
his brings us to a most important principle in the theory of literature ; 
ed, out of the apparently simple proposition that literature expresses 
experience, all the main principles of our theory proceed. And first 
es this: the importance of combining the ideas of expression and 
esentation in the larger and livelier idea of communication. The 
or, at his end, expresses an experience in language ; to the reader, at 
ther end, language represents an experience. Neither of these terms 
declares what literature is. For literature communicates experience : 
is-to say, the experience which lived in the author’s mind must live 
in the reader’s mind. It is not enough to give the reader what has 
experienced ; neither is it enough to give him how the experience has 
taken. The experience itself must be given, transplanted from one 
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mind to another. I do not give you my experience of looking at a landsca 
if my words merely represent what I have seen, nor if they merely expr 
my feelings : if this experience is to be matter for literature, it must be 
experience whole and entire, both what I saw and what I felt in perf 
combination. | 

For the matter of literature, nothing else is required ; but nothing less. 
Attempts have often been made to say what sort of matter is suitable for 
pure literature, what sort is unsuitable. Anything whatever is suitable 
matter for the art of literature, provided it is taken by the author ag 
experience enjoyable for its own sake, and so given to the reader ; nothing 
whatever is matter for literature, unless it can be so taken and so given, 
Anything can be so taken ; but not everything can be so given. That must 
depend on the author’s (or would-be author’s) power of making language 
his communication. But how can language communicate experience? 
It is time to look a little more closely at this. And when we do so, we cannot 
but see that to speak of language communicating experience is a some= 
what elliptical way of speaking : though not quite so elliptical as might at 
first appear. Nothing can be more privately and peculiarly one’s own 
than one’s experience : it is the very process of one’s life, and by ne 
possibility can any person share his own individual life with another 
person. But my life can imitate your experience—by imagining it ; and in 
the case of literature, the imitation will be of the same kind as the origina 
For the art of literature deals wholly with the kind of experience which is 
not necessarily imaginary, but certainly imaginative. The originating 
impulse which prompted literary composition may derive from any of the 
infinite possibilities of life : it may be purely imaginary, or absolutely 
actual : the author may have dreamt a dream, or he may have fallen in 
love. But whatever it was, it must have become imagination : in order te 
put it into words, the author must catch it out of the flux of life, and ho d 
it distinctly before him. That is to say, he must continue its existence by 
making it continue in imagination. 


Now, for an author to communicate this means that he must arouse 4 
similar imagination in his readers. By means of words, he must not only 
set imagination working in his readers; he must also, by his words, 
control his readers’ imagination, so that their experience may, as closel 
as possible, zmitate his own. But in order to do that, he must make thes 
very words (in a somewhat different sense) imitate his experience : he 
must make them a symbol of his own experience, always governing this 
not only by his sense of expressing himself in the symbol, but also by 
his understanding of his symbol’s power of representing his experience 
to his readers. If the language he uses does not represent his experienc 
to his readers, no matter how clearly it expresses this to himself, it does 
not succeed in being literature : it does not succeed as communication. 

For language, in literature, must always be symbolic. Literature com 
municates experience ; 3; but experience does not happen in language : 
The author’s experience must be translated into such symbolic equiva J- 
ence in language that the symbol may be translated back again by th 
reader into a similar experience: in both cases, the experience being 
imagined. Now this symbolic medium, language, is a limited medium: 
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there is no limit to the possibilities of imaginative experience. The 
f literature, then, is the art of using a limited medium as the symbol 
limited possibilities. Hence it is that the literary artist must know 
to combine in his art every power he can find in language which 
be both expressive and representative : whatever can be communi- 
e, in the sense of simultaneously stimulating and guiding imagina- 
The language must be expressive, for it must be the author’s own 
rience that is transmitted ; but it must also be language that can 
‘sent experience, for otherwise this will not arrive in the reader’s 
|. The business would be easy, if it were true that whatever is expres- 
is thereby also representative. But this is not true. An exclamation 
be very expressive to the man who exclaims ; but to the man who 
; it, it may represent little or nothing. An author may be tempted 
vent new syllables, which to him may exactly express his mind : 
he invention will have nothing to do with the art of literature unless 
. liberties unmistakably represent his mind to his readers : which 
are not very likely to do. 

svertheless, language in literature must be made to mean very 
1 more than the logical or grammatical meaning which is given by 
mtax—the orderly arrangement of its parts. In fact, literary language 
rs from ordinary language precisely by the conscious and deliberate 
in it of powers additional to the force of grammatical meaning : 
rs which are only casually employed in common speech. Thought 
t_ expressed in literature for its own sake, but for the sake of the 
isation it gives to experience. Not only thought, but equally 
ions, sensuous impressions, psychological intuitions, and the mass 
finitely variable associations that accompany the movement of 
ght, must also be communicated to the reader’s mind: that is to 
experience itself, by being imaginatively provoked there. ‘Thus, as 
ave already noticed, something infinitely variable (experience) must 
ymmitted to a notation (language), the capacity of which is, by its 
nature, limited. Literary art, therefore, will always be in some 
2e suggestion ; and the height of literary art is to make the power of 
estion in language as commanding, as far-reaching, as vivid, as 
e as possible. This power of suggestion supplements whatever 
age gives merely by being plainly understood ; and what it gives 
is way is by no means confined to its syntax. But for conveying the 
and, perhaps, the most individual qualities of his imagination, the 
r must rely on his readers’ ability to respond to what his language 
nly suggest. Socrates derived the power of literary creation from a 
n special nature, which he described as being capable of ‘‘ enthu- 
.? This is true enough ; but “ enthusiasm ” is of no avail without 
ower to express it intelligibly in words. It is the sense of language 
istinguishes the literary artist from his fellows : and the supreme 
f this is knowledge of what language can be relied on to suggest. 
o it is the sense of language, proved by ability to respond to the 
stions of language, that makes the enjoyer of literary art. This is 
‘pecial nature which, active in the creator and passive in the enjoyer, 
ust assume as the prime specific condition of literary art. 

the medium of literary art, the communicative power of language 
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is of four main kinds. These, of course, are only separable in a theoretical 
analysis : actually, they are all inextricably involved in one another, 
They are all capable of being unmistakably understood, though this 
property belongs most obviously to the first. They are all capable of an 
endless range of suggestion, though this may seem peculiarly noticeable 
in the other three. Language consists of the meaning of words and of the 
sound of words. These are the two aspects of one essentially indivisible 
combination ; but each aspect can be separately attended to. And each 
of these can again be subdivided into two. Of the meaning of words, 
there is first the grammatical meaning of the sentences given by the 
syntax. This is the structure of language, and represents thought as the 
structure of experience. But every individually significant word may 
have, independent of its grammatical force, a peculiar value for imagina- 
tion, derived from its context. For what a word means is by no means q 
simple affair. The meaning which the dictionaries give is not much more 
than the nucleus round which clusters a whole system of secondary 
meanings. The nucleus of meaning stands for a certain thing or action; 
the secondary meanings indicate the various ways the thing or action can 
occur. A very large part of literary skill consists in vividly liberating for 
its effect on imagination just that particular secondary meaning in words 
which is not only appropriate to the immediate occasion, but which wil 
make the occasion come to life in the reader’s mind. 

The meaning of words is inseparably conveyed by their sound ; but 
in addition to this, the sound of words can be made significant on its 
own account. There is first syllabic sound—the quality of the vowels 
and consonants in distinct syllables, or in sequences of syllables, brought 
out by contrast or by repetition. This includes, besides rhyme and 
alliteration, those subtly significant effects by which vowels or consonants; 
sounding against each other, become sometimes plainly imitative, more 
often indefinably but irresistibly suggestive. Secondly, there is the 
rhythm of language : not the guality of the sounds of syllables, but the 
undulation of the degree of sounds in whole sentences. The degree may 
concern strength, duration, or pitch of sound; and the undulation 1s 
rhythmical in so far as it is a recognizable alternation of any or all 0 
these variable degrees of sound. Rhythm is, no doubt, the most valuable 
use in literary art of the sound of words ; since for the most part it i 
rhythm which conveys the emotional atmosphere, without which expert 
ence could not live. a 

By considering language, then, first as meaning, and secondly a 
sound, and by subdividing each of these aspects into language in com 
tinuity, and language in individual words, we see that the art of literature 
can avail itself of a fourfold power of communication : (1) in sentence! 
of language, there are (a) the syntax of the sense and (d) the rhythm © 
the sound ; (2) in individual words, there are (a) the imaginative value 0! 
the sense and (b) the syllabic quality of the sound. Thus, in the line 
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Crossing the stripling Thames at Bablockhithe, 


the meaning of the phrase as a whole is given by the syntax, and the 
rhythm of it by the alternation of unstressed and stressed syllables: 
while the imaginative value of the word “‘ stripling ” here is unmistakabl : 
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he quality of syllabic sound in the sequence of consonants and vowels 
‘ipling, Thames, Bablockhithe is equally noticeable and effective (the 
estion of the sound of flowing water is obvious). 

1 four kinds of power need not always be simultaneously employed, 
nployed with anything like the same degree of importance. The art 
erature is often divided into prose and poetry. This is undeniably 
enient ; but the division cannot properly be made hard and fast. 
n it is so made, it is found to depend on nothing more than the 
‘nce or absence of a particular kind of rhythm, which we call metre. 
verse (or language disposed in metrical rhythm) is notoriously no 
antee of poetical language ; and poetical language (as in the Author- 
Version of the Book of Job) can exist very well without verse: 
etrical rhythm may often be the right rhythm for poetical language. 
without some such definable criterion as verse, what is poetical 
1age shades off into what is not poetical, by quite imperceptible 
ses. The distinction, then, is only valid in a very broad sense, and is 
ical rather than philosophical. But it would not be even practical 
ss “ poetical language? meant something. What does it mean? 
leans language which is capable of communicating the peculiar 
wcter of an author’s experience with the most penetrating vigour, 
inest definition, and the subtlest detail : it means language raised to 
eight of its power, language in which the utmost appropriate use is 
ltaneously made of all its four kinds of communication. It is true 
in the vast majority of cases, when the desire is to communicate 
ly every instant of experience in its immediate intensity, the peculiar 
tence of metrical rhythm is employed. But metrical rhythm is not 
sssential thing. 

1e word poetry, then, so understood, may very well stand for literature 
neral, in our discussion of literary art as a whole. For poetry is the 
ice of literature ; in poetry, the whole business of literature, the 
munication of pure experience in language, is concentrated to its 
st intensity. Whatever is true, on general grounds, of poetry, will 
rue of literature as a whole; and whenever our theory speaks of 
ry, it will be of poetry as the type of the art of literature. 

1e end or aim of that art is to express, to represent, to communicate. 
ature is not composed in order to be beautiful : we judge it to be 
iful when it has succeeded in its aim. Just as we judge the pure 
ience of looking at a landscape to be beautiful, so do we judge the 
experience of receiving the communication of literature : for the 
ience of receiving the communication and the experience com- 
cated are indistinguishable. But we have not yet completed our 
ssion of the art of communicating experience in language. We may 
many things in the texture of a poem to be beautiful ; and we may 
the poem as a whole to be beautiful. But the beauty of the whole 
t merely the sum of the beauty of the parts. So far we have been 
ting for the matter in a work of literature ; we must now speak 
form-—that which enables us to judge the work as a whole. We 
find that the form of literature is just as important as its matter. 
form that gives the answer to the question, What is the function of 
ture ? 
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We have seen that every work of literature originates in an experience 
It may be any sort of experience : something may have happened to the 
author in actual life, or he may have heard a story of something, or some 
fantasy may have flashed into his mind. But it must be an experience 
peculiar in one respect : it must be of a kind to take hold of him and to 
demand utterance. There might be nothing extraordinary in an experj- 
ence that merely urged him to express himself ; there must be something 
extraordinary in any experience that urges him to express himself tg 
perfection, and in a way that will also represent his experience to anothe 
mind : in a word, that insists on being communicated. For this meang 
the energetic exertion and strict discipline of effort, in order to produce 
in language a symbol of the experience that shall be as nearly as possible 
exactly right to his artistic conscience. What is his artistic conscience ? 
Nothing but the experience itself demanding its just equivalent in 
language : a severe taskmaster, to which the artist willingly subjects 
himself. And what peculiarity must the experience have, to give it thi 
tyrannous power over the artist’s mind? The answer seems to be, g 
peculiar degree of intensity. Perhaps all experience demands expression; 
but only a peculiarly intense experience demands that remarkable kind 
of expression which takes the form of artistic communication, seeking 
thereby not merely to proclaim its occurrence, but to proclaim itself : sc 
to declare its very nature and substance and tone that it may come to 
life again in other minds. ; 

Now, intensity of experience means intensity of attention to it. We 
may call an experience, which possesses this power of dominating and 
energizing the artist’s mind, the inspiration of the resulting work of ¢ 
a useful word, so long as we confine it to this quite precise meaning, 
In this sense of the word, the rule is, that the greater the inspiration, 
the greater the art required to give it literary expression ; for the moré 
there is in an experience, the more power over language will be required 
to symbolize it in a work of art. It is plain that the writers—Homer, Dante, 
Shakespeare, Milton—who can give us the greatest experiences, can do 
so because they are the writers who have the greatest command 0 
expression in language. Of course, they had great inspiration ; but we 
should not know that if their language had not been adequate to it. The 
richer the substance of their experience, the richer they could make the 
texture of their poetry : but that was because of their power over lam 
guage. It was not merely, however, the wealth of substance in it that 
made their experience an inspiration; it was because this wealth ol 
substance was attended to in a single intensity of experience. When 
Shakespeare heard (or read) the story of Othello, he took it as a sing € 
experience ; the whole matter and import of the tale was seized by him 
in a single act of imaginative attention. The wealth of matter in ¥ 
experience of his is expressed by the texture of the play ; but the fine 
impression of the completed play brings all this wealth of matter in our 
minds into a single intensity of experience, a single act of cine e 
attention, the excitement of which corresponds (so far as we are able t0 
correspond) with the energy of Shakespeare’s inspiration. ¥ 

Experience can never be simple. It must always at least unite what 
is given to a mind with what is given by the mind ; and both of thesé 
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be complicated. Suppose a man is looking at a sunset. His senses 
ot only give him the glory of colour and the delight of shape ; they also 
him, perhaps, the coolness, the quiet, the fragrance of the moment. 
to these he adds, perhaps, imaginative associations of his own: 
iat the appearance of fire means to him, all that is suggested by the 
of day, the coming of night, the transitoriness of beauty, and so on. 
his is united in a single experience ; all this is collected in a single 
f attention. If the moment has the intensity which demands artistic 
ession, it will be picked out of the flux of experience, isolated, and 
e to persist by being continued in imagination ; and by the very act 
sing imagined, it will be still more enriched. Now what characterizes 
experience is not merely the substance of which it is composed, but 
inity in which this complex substance is held by imaginative atten- 
And if this experience is to be communicated as such, not only must 
iture symbolize its complex substance, it must also symbolize the 
liar unity in which that substance has been held by the author’s 
inative attention : the very unity, in fact, which made it his inspira- 


nat aspect of literature which symbolizes the substance of the 
nating experience we may call its diction; the aspect which sym- 
es the unity of the substance in a single act of comprehensive 
tion we call the form of a piece of literature. Form is not imposed 
liction by some sort of external application; form arises out of 
on, when the diction truly corresponds with its inspiration. Never- 
ss form in literature is an aspect of it as distinguishable from diction 
.e meaning of language is distinguishable from its sound : and it is 
yrtant both in theory and in criticism that the distinction should be 
+ 

nce experience cannot be directly transferred from one mind to 
her, but can only be communicated by a symbol, and since in 
‘ture the symbol consists of words and combinations of words which 
uccessively put together and successively understood, it follows that 
irst thing to do in communicating an inspiration is to disintegrate 
nity into the parts of which it was composed, and that the first thing 
ppen in receiving an inspiration must be to take in the parts of it 
meal. But the artist in thus putting forth his inspiration must 
ide, all the time he is doihg so, for the reintegration of its parts once 
into a unity, when the process of their succession is finally complete ; 
t the mind that receives his art will have received a series of impres- 
in a certain shapeliness of succession that will give, at the moment 
the series is complete, a form to the mass of his experiences, whereby 
e successive impressions unite in a single organic whole. 

form in literature, thus considered as the symbolic equivalent of 
haracteristic unity of inspiration (as diction is the equivalent of its 
cteristic substance), the importance appears when we ask, What is 
nction of literature ? To what end is this communicating of pure 
ience in plays, poems, and novels ? What do we gain thereby, if 
not gain information, nor persuasion of the truth, the moral worth, 
tility of things ? It might seem a sufficient answer simply to say, 
e gain experience ; and since it is by experience, and primarily in 
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experience, that we live at all, to gain experience simply as such is a gaj 
in being alive. But this would put literature in competition with a 
life ; and literature can never compete with actual life in the mere provisior 
of experience ; for literature can never be anything but imagined experi. 
ence, which, in competition with actuality, is always under the graye 
disadvantage of, precisely, not being actual. It is when we look to he 
form of literature that we see the remarkable advantage over actuality 
in the experience which literature. can provide. For it is the nature 0 
man never to be satisfied with himself simply as the being that experj- 
ences ; the whole of his practical and speculative effort is to make, or 
discover, significance in his experience. Now, in literature, we do not 
need to make, or to discover, significance in our experience there; 
experience there 7s significant, simply by virtue of being literature. 
And that by reason of the form which literature gives to experience. 
Our practical and speculative efforts are always to advance towards the 
perfect significance of life as organized fact, or philosophic truth, or 
moral value, or convenient utility ; but they never arrive, and they never 
will arrive. There is no advance in literature. If literature succeeds in 
coming into existence, the experience it gives us is thereby significant; 
it was so when first it was composed, and will be so for ever. If he 
experience is not significant, literature has not succeeded in coming into 
existence. . a 
For what is this most fundamental of all man’s desires, the desire that 
his experience should be significant? It cannot be, that experience 
Should have a meaning outside itself: what meaning intelligible to us 
could experience have outside itself—to us who cannot pass beyond 0 Ir 
experience ? It can only be, that experience should have a meaning within 
itself. But what do we mean by “ meaning ” ? Simply, the inevitable 
relation which one thing has with another. A thing is said to be full of 
meaning, when it is a focus of relationships with many other things. 
Experience is perfectly significant, when everything in it is a focus of 
relationships with everything else in it. It is our nature to detest that 
kind of experience in which things are incoherent, and happen (or seem 
to happen) independent of the rest of things—or, as we say, by cha 
Significant experience is experience in which nothing happens by chance, 
but everything happens in complete coherence with the rest : eve ing 
there exists not only for its own sake, but also for the sake of the whole: 
the whole is implied by the manner in which everything occurs in it. 
Each part is more than itself ; for it means more than itself—it means the 
furtherance of the organizing of a whole manifestly ordained. 
Now this is exactly what experience is in literature. In a work of litera- 
ture—poem, play, novel, essay, or whatever it may be, so long as it truly 
is literature—nothing happens that does not somehow contribute t0 
the form of the work as a whole, to the finally unified impression of 
all the sequence of impressions it has given us. This is, certainly, 4 
limited experience, for it corresponds with that experience which the 
author’s imaginative attention seized on and isolated out of the flux of 
things, and maintained as an inspiration. But precisely, of course, because 
it is so limited has this experience the unity which gives it significance. 
Now it is possible that many people, who have not the literary artist's | 
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er of expression, may nevertheless have moments of experience of a 
re similar to his. But in literature we can all have them whenever we 
t. Moreover—and this is the important point—in literature the signi- 
ce is given to us in a way that makes it much more noticeable than if 
me in an instantaneous intuition of actual things. The literary artist 
to build up in his symbolic medium, gradually and deliberately, the 
nic unity of his work. Hence, when we live in a work of literature, 
ive in a series of impressions, every one of which we feel is contribut- 
‘o the final impression of the form of the work as a completed whole. 
live in experience which we know is ordained to be, however complex, 
st a unity. When we have the form of the work as a whole in our 
is, we have the unity of all the experience it has given us ; and having 
unity, we have our experience organized in perfect interrelationship ; 
1ave what the whole manner of the work has made us expect and 
“e : we have, on a greater or lesser scale, experience that is completely 
ificant. This is the kind of experience we are always hoping for ; but 
in art do we get it : not merely a flashing accidental moment of uni- 
experience, but a prolonged continuous series of moments securely 
infallibly organizing their own perfect system of interrelationship, 
thereby manifesting the only significance which is absolutely neces- 
to our minds—the revelation of law and order in things. The 
ny of this is chance ; only in art are we safe from the enemy. 
ere, then, is the function of literature : and to find it we have not gone 
ynd the sphere of literature, pure experience, judged simply for what 
in itself. To say that the function of literature is to teach us or con- 
e us or make us moral is to step outside the literary art. Literature can 
hese things, but it is not by virtue of doing them that it is literature. 
her is it the function of literature to be beautiful ; we should rather 
one of the things we may judge to be beautiful in literature is the way 
hieves its function. That function is, by its expression of experience 
uch, to make experience significant as such without our having to 
e it as true or real or useful or moral. Every work of literature, 
igh the experience it gives us is necessarily limited, provides us with 
nstance of the experience we most profoundly need : and that by 
n of its form. It is form in literature that makes experience there 
ificant. But it is obviously incorrect, though it may be convenient, 
eak of significant form. Form itself cannot be significant. Form can 
exist as the form of substance ; and the significance given by form 
nificance which form gives to substance. That substance, it is true, 
t actual substance. But in actual experience, we can never know com- 
and secure significance. If we wish to know what that is, we must 
ntent with imagined experience. But the perfect significance we find 
e imagined life of literature is a continual incentive to the noblest 
avour of actual life : the endeavour to attain, practically or intellec- 
y, as much significance as may be. 
will be useful to conclude this section by recapitulating in a tabular 
ary the main principles of the theory of the art of literature. 
The art of literature is the art of communicating in language experi- 
valued as such and enjoyable for its own sake. 
For this, it is not enough to communicate either the matter or the 
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manner of the experience : it is not enough to express the subject of the 
experience, nor to represent the object of the experience : it is the ex 
perience itself, whole and entire, both the object and the subject, the thin, 
that happened and the mind to which it happened, that must be com. 
municated. i 

3. Since the experience did not happen in language, language can only 
communicate it symbolically ; the power of language to symbolize ex. 
perience depending on its power to stimulate imagination. Whatever ne 
experience may have originally been, it must always be communicateg 
as imagination. 7 

4. In order to symbolize experience as completely as possible—that 
is, to provoke the most complex imagination possible—literature makes 
appropriate use of every power language has of affecting the mind, both — 
on the semantic side (or the aspect of meaning) and on the phonetic side 
(or the aspect of the sound of language). The power of language over th 
mind is fourfold : 


Semantic : the construction of the meaning in syntax, and the im- 
aginative value of individual words ; 
Phonetic : the construction of the sound in rhythm, and the aval 
of individual syllables. 


5. An experience is characterized not only by its substance, but also 
by the unity in which its substance is held. To communicate an experience 
is therefore to communicate both its substance and its unity. The diction 
of literature symbolizes the substance of the experience inspiring it, the 
form of literature symbolizes the unity of this. In order to commit experi- 
ence to the communication of language, it must be disintegrated ; but as _ 
the communication progresses, there must be a governing tendency to- 
wards a final re-integration into unity. So that as the series of impressions 
goes on, the diction designs itself as form ; and when the diction is com- 
plete, the form is achieved. 

6. When the whole series of impressions can be seen as constituting 
single shapely form, and therefore as a unity, everything in a work of 
literature is understood as existing in perfect interrelationship. Nothing 
is there by chance ; nothing is there unless in the interest of the whole. 
This is that significance in experience which we desire above all things. 
To provide us with vivid imagination of significant experience is the 
function of literature. 


5 ag «ty ig ll 0 a AR al eh Oy WO ay 


Aristotle’s treatise Concerning the Art of Poetry, usually called 7 
Poetics,1 was never meant by Aristotle himself to be a treatise. Like é 
most everything else of his that has survived, it was not composed as 4 
book ; it merely represents the lectures which he used.to give his stu- 
dents. It may be the notes which he himself set down for his own guid- 
ance ; it may be the notes which some student or students took of - | 


xy 
lo 


1Good English translations are Butcher’s (Macmillan) and Bywaters 
(Clarendon Press). a 
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es ; it may be a mixture of both. Whoever committed it to writing 
ot do so for the public to read. It is abrupt, disjointed, awkwardly 
as awkwardly digressive ; essential ideas are left unexplained, in- 
tial things are elaborated. In short, it has all the literary defects of 
‘e notes. The most important conception in it, the intellectual centre 
| which everything else is organized, is never defined ; it is men- 
1 by a technical term (which is not only metaphorical, but ambigu- 
metaphorical) and is frequently alluded to ; but we have to make 
s best we may, what Aristotle means by it. This is exactly what one 
t expect of lecture notes. The central idea of his system was precisely 
vhich least of all needed to be written out in full : precisely that on 
1 he could trust himself to lecture without notes. 

spite of all these defects, the argument majestically reveals itself : 
he argument is such, that the Poetics is not only the first thoroughly 
sophical discussion of literature, but the foundation of all subsequent 
ssions. It is, of course, the product of its time ; a fact which is most 
usly apparent in the limitation of its subject matter ; for literature 
eveloped in many directions since Aristotle’s time. It is fatally easy 
iticism to go wrong, when it is restricted, or restricts itself, to a few 
and fashions in literature : it is fatally easy to take the inessential 
e essential. But Aristotle had the conscience of a philosopher. With 
discussion of the problems of literary criticism, however restricted 
ype, could not but be a truly philosophical discussion. What was 
philosophy in Greece in the fourth century before Christ, is good 
sophy everywhere and in every age. Much of what he says illustrates 
< thought and concerns Greek literature ; but much of what he says 
essence of right thinking about literature in general. In many re- 
3, nothing has been added, and so far as one can see, nothing ever 
ye added, to what Aristotle had to say about the art of literature. 
, though it must always be important to consider the Poetics as 
ging to Greek culture, for us the important thing is to consider the 
simply as an exposition of the principles of literary criticism, as 
for Shakespeare and Milton as for Homer and Sophocles. Nothing 
be more misleading than to attribute to Aristotle modern ways of 
ht and feeling ; nothing could be more illuminating than to test 
inciples by applying them to modern expressions of thought and 


subject matter of the Poetics, as the book has come down to us, 
merely restricted to Greek literature, but to certain kinds of Greek 
e. These are four in number; and Aristotle groups them in 
according to their historical and esthetic connexions. He supposes 
to begin in two kinds, as the originating motive of all poetry 
, by its very nature, to diverge in two directions. Poetry, namely, 
either as heroic’or as satiric poetry : but out of heroic (or epic) 
develops tragedy, out of satiric comes comedy. Since, then, the 
of poetry thus disposes itself into two pairs of kinds, the principles 
or epic will, with the proper modification, be valid also for tragedy, 
alid for satire will be similarly valid for comedy. But Aristotle re- 
the historically later kind in each pair as a higher development of 
art, and as therefore requiring fuller discussion than the earlier 
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kind. Accordingly his scheme is to work out the theory of the later de. 
velopment, and then, adapting it to different but closely related condj 
tions, to apply it to the earlier kind. But the Poetics, as we have the book, 
is not complete. The scheme of the discussion is unmistakably indicated + 
but actually we are only given the discussion of tragedy, and the appli- 
cation of its results to epic poetry. There can be no doubt that 

original treatise contained a second part, now lost, in which comedy and 
satire were similarly treated. 

Broadly taken, this scheme of Aristotle’s is sound enough. But it must 
always be remembered that the division of poetry (or literature in general 
into kinds or species, though the demarcation may be sometimes very 
obvious, is in the last resort only commendable as a convenience of dis 
cussion. It is not like the division of animals into species : there are no 
biological boundaries in poetry. Aristotle sometimes forgets that to con- 
demn a composition as a tragedy is not necessarily to condemn it as a 
poem. It may have seemed, by certain apparent signs, toresemble tragedy; 
but the real purpose may have been something quite different. It is also 
possible that the species “‘ tragedy ’? may have been too rigidly defined. 
But what is more likely to strike a modern reader, in this scheme of 
Aristotle’s, is its complete omission of lyric poetry. This is not likely to be 
due to inadvertence. Neither is the cause of this likely to have been, that 
lyric poetry would not fall in well with the sort of argument to which © 
Aristotle’s philosophical tendencies inclined. On the contrary, lyric 
poetry would have given him invaluable aid in making out his central pro- 
position. The thing probably was, that for Aristotle lyric poetry was in- 
separably bound up with music ; just as for most of us to-day “ Drink 
to me only with thine eyes ” or “‘ Auld lang syne ”’ only exists as a poem 
in conjunction with its melody. Lyric poetry would therefore scarcely fall 
within the scope of his topic ; for he expressly limits the art of poetry to 
the medium of language. What we have, then, in Aristotle’s Poetics, is 
really the theory of tragedy, with the modification of this to cover epic. 
But the theory of tragedy is worked out with such insight and comprehen- | 
sion, that it becomes the type of the theory of literature. ) 

To a philosopher like Aristotle, whose ambition seems to have beent 0 
systematize the whole range of man’s mental activity, it would scarcely 
have been possible to omit so conspicuous a part of it as the art of litera- 
ture. But almost certainly his argument had another, and perhaps a more 
keenly urgent motive than that ; almost certainly the Poetics is Aristotle’s | 
counterblast to Plato’s ebraset condemnation of poetry as a pursuit 
unworthy of man’s intellectual dignity, and radically vicious in its effect 
In introducing the Poetics, therefore, something must be said, however” 
briefly and inadequately, about the difference between these two typical 
minds ; for, as far as our topic is concerned, out of this difference came 
the most formidable assault on poetry, and the most effective defence of 
it, that has ever been known. 

Aristotle had been Plato’s pupil ; but as his mind eure he became 
conscious of a deep cleavage between his convictions and his master’s 
and felt himself called upon to protest against some of the characterist ic 
conclusions and methods of the Platonic philosophy. Indeed, it would 
scarcely be possible to pick out two men better fitted to illustrate the 0 
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ysite poles of philosophic thinking. The difference between the two 
, very roughly, be indicated by referring to the studies in which they 
: specially interested. Aristotle’s philosophy was coloured by his in- 
t in biology, Plato’s by his interest in mathematics. This means that 
totle’s mind liked to proceed from things to ideas, Plato’s from ideas 
lings. Aristotle had the scientific, Plato the metaphysical mind. The 
t importance of this difference between them comes in when the 
tion is, What is meant by reality ? Thus, the biologist may be led by 
tudy of actual individual creatures to the general idea of a species of 
ures, Man or Dog. The idea of a species is real enough ; but it is 
only because it is the idea of real men and dogs. Biologically speaking, 
reality of things gives to ideas whatever reality they possess. But 
1ematically speaking, the reality of ideas gives to things whatever 
ty they possess. For the mathematician studies ideas which cannot 
erfectly realized in things. The idea of a line is purely an idea, and 
Mroperties of a line are purely ideal properties. But they are eternal 
immutable properties, in which the mind may rest with absolute 
iction. In a word, they are the properties of that certainty of exist- 
we call reality ; and actual physical lines only possess these properties 
. far as they are able to represent the idea of a line, which they can 
do approximately. Thus for the mathematical mind things are real 
gh, but only because they represent ideas ; reality is conferred on 
rs by ideas ; the ideas would be real even if (as in fact is the case with 
y mathematical ideas) there were no things to represent them. 

1is digression may seem to have moved a long way from poetry. By 
‘perverse logic Plato arrived at his condemnation of poetry, we shall 
sntly see ; but the nature of his objection is quite in accordance with 
ature of his philosophy, just as Aristotle’s answer to that objection 
rds with the nature of fis philosophy, and with his antipathy to 
’s. Aristotle never says that his theory is an answer to Plato ; he never 
tions Plato in the Poetics, and never even alludes to the Platonic 
tion to poetry. But his whole argument is exactly planned to 
idate Plato’s argument at every point; and thus falls in with his 
ly expressed opposition to Plato elsewhere. The difference between 
wo minds is shown in the way they approach the very existence of 
. It seems a paradox that Plato, who in his youth had done exquisite 
s in poetry, and in his maturity had such perfect command of 
ry art that he could present abstrusest metaphysics as an enchanting 
c of ideas, should have been the man to condemn poetry ; whereas 
otle, whose extant works can scarcely be called literature at all, 
d have directed the full force of his philosophy into the sanest and 
gest commendation poetry has ever had. But we must remember that 
otle is not to be judged as a writer by his extant works ; the books by 
he might have been so judged have almost entirely disappeared. 
rtheless, it seems unlikely that Aristotle could ever have stood 
e Plato as a literary artist. But it was Plato the philosopher who 
mned poetry ; and the mere fact that he did so is typical of the way 
hilosophy regarded things. Things being only important as the 
sentatives of ideas, he was quite prepared to say that a thing which 
ecessary or unworthy as a representative of ideas ought not to 
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exist. Poetry was a thing of this nature ; Plato therefore proposed that ‘ 
should be abolished. But it was with a biologist’s respect for the existence 
of things that Aristotle looked on poetry: for him, ideas were only 
important as the interpretation of things. It never occurs to Aristotle to 
ask whether poetry ought or ought not to exist. It does exist : the questions 
for his philosophy are, In what manner and to what result does it exist? 
One might perhaps say, Aristotle would no more think of asking whether 
poetry ought to exist, than whether a species of animals ought to exist, 
At any rate, the conclusion he comes to is the exact opposite of Plato’ 
opinion ; it is, that the function of poetry can be supremely beneficent, | 
It may very well be that he started with this opinion ; and that to prove it 
against the great authority of Plato was his chief motive in composing the 
Poetics. The thing is, that his argument arrives at this conclusion by a 
strictly philosophical process. Aristotle’s philosophical conscience ensure: S 
that the result would be the same, whether the investigation did or did not 
begin as a perfectly disinterested enterprise. 

But no systematic philosopher can be perfectly disinterested when he 
investigates a special topic ; he has, at least, the interests of his system in 
his mind—if he had not, it would not be a system with any life in it, 
Aristotle’s philosophy was magnificently systematic ; and it was vividly 
alive. Its characteristic habit of life is apparent throughout the Poetics, 
We find there methods and notions that are sometimes more appropriate 
to Aristotle than to the subject. An invaluable method in biological 
research is classification. The Poetics is full of it. When he is defining his 
topic, Aristotle’s mastery of this difficult method does noble service ; but 
afterwards, in the exposition of the topic, he sometimes classifies where no 
classification is needed, sometimes where no classification can be valid, 
sometimes where any classification must be misleading. We shall pay no 
attention to all this, since for us it is not his methods, but his results that 
matter. Again, the ethical notion of “ the golden mean,’ so dear to 
Aristotle, insinuates itself into the argument in a manner which cannot 
be so persuasive to us as it evidently was to him. 

But often his philosophical habits are most admirable when they seem 
to appear most casually. Thus, in the very first sentence of the treatise, he 
completely disposes of the theory of ‘‘ Art for Art’s sake” simply by 
describing his subject in terms satisfactory to a biological philosopher. “ 
shall speak,”? he says, ‘‘ of the art of poetry and of its various species, 
discussing the function of each kind, along with the proper structure ofa 4 
poem and the number and nature of its parts.’ It would be easy to pas 
over this sentence as a mere formal introduction ; but every clause of iti 
important. It posits the whole subject with truly are comprehension. ° 
To know what poetry really is, we must know not only its anatomy and 
physiology ; we must know its natural history also. We do not know what 
an animal truly is, until we have not only dissected it, but also have accuf- 
ately observed how it behaves. The nature of animal life, the specie of 
the animal, the structure of its body, the number and nature of its organs 
we may know all this, but what the animal truly is will escape us, unless” 
we also know what it can do, how it comports itself, in its natura 
surroundings. So it is with poetry. Poetry i is one of the activities of humaa 
nature : but exactly what this activity is we shall never know unless 
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les analysing it, we note what it effects among the other activities of 
an nature: unless, that is to say, we note the function of poetry. 
ry must have some function : for, in the world of human activity, 
ust somehow behave: all human activities take place in human 
re, and must therefore affect each other. Now, if the phrase “‘ Art for 
, sake”? means that art can never be understood, if we judge it 
‘ding to something outside the nature of art, the phrase is a very 
ary warning. But if it means, as it nearly always does, that art has no 
‘ion in life, then the manifest falsity of the phrase is at once shown up 
ly by formulating what it is we require to know in order to under- 
1 what art truly is. As Aristotle’s introductory sentence indicates, 
etic investigation is exactly analogous with biological investigation. 
now what poetry zs, we must not only examine its organism : we must 
y what this organism can do in its natural habitat—the lives of 
in beings. We must know its function. But its function will be 
itioned by the nature of its structure, and the parts out of which its 
e structure is made. 

istotle begins his investigation by calling poetry a mode of “ imita- 
? This was in accordance with the Greek habit of thinking about all 
> art,’ just as it accords with our way of thinking to call art a mode of 
yression.’’ As casually as we talk of expression, the Greeks talked of 
tion ; and neither term is very helpful unless it is defined. We must 
mber that the Greek word for art never acquired that limitation of 
ing which our word has in the phrase “‘ fine art.”’ For the Greek 
, activity was either doing things or making things. In doing things, 
ction itself was to be judged ; in making things, the action was to be 
>d by what it made—the tangible object which it brought into exist- 
It was in the latter case that activity was an art. The value of the art 
sasily judged, when the thing it produced was a shoe or a pot. But 
if the thing produced was a picture or a poem ? In that case, the value 
e thing did not consist in its material, nor even in the arrangement of 
aterial : it consisted in the way the material and its arrangement stood 
omething. The Greeks said, it consisted in the way the product 
ted something. 

far, the word is completely vague : but it was as imitation that the 
mind naturally explained the existence of what we call art (meaning 
art ’’) ; and Aristotle inevitably made this elementary notion the 
ng point of his theory. The originality of his theory consists in the 
ion its argument took from this notion. The easy and obviously 
g way to argue from it would be to say that art imitates nature: 
en, is the skilled copying or mimicry of the objects we know in the 
. This was the popular way of arguing ; and it was also Plato’s way. 
bled him, in conjunction with his theory of ideas (which, however, 
d to strain somewhat for the purpose) to give a plausibly reasoned 
to his disparagement of poetry—indeed, of art in general. The 
ation. he brought against poetry was as complete as it could be ; the 
e of poetry, he said, was wholly unworthy of serious attention, the 
ion of poetry was radically vicious. This latter charge will be 
ibed later; at present, we are concerned with his attack on the 
e of poetry—on poetry, namely, as imitation. Aristotle, too, in the 
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early part of his treatise, was no doubt concerned with Plato’s attack of 
the imitative nature of poetry ; and he meets the accusation of consequen 
unworthiness by giving a completely different interpretation of the whole 
notion of imitation in poetry. Aristotle’s way of interpreting poetic 
imitation is possibly the most valuable of all his contributions to zsthetje 
theory. At any rate, it puts the theory on perfectly secure and solid 
foundations. ‘ 
All the “‘ fine arts ’’ are connected. It suited the tactics of Plato’s attach 
on the art of poetry to approach it through the art of painting ; for the 
notion that imitation is mimicry is most easily supported in painting. The 
attack went thus. The only business worthy of man’s mind is his concern 
with reality. Men should be concerned with things for their reality ; and 
their reality is given to them by the ideas they represent. Now a painter 
imitates things; and things represent ideas; and ideas are reality, 
Painting, therefore, only deals with reality at third hand. Thus, in he 
famous example, there are many beds in the world ; but beds only exist 
because the idea of a bed exists. When a carpenter inakés a bed, he may 
be said to copy the one original and universal bed, the ideal bed which 
(Plato’s theory does not shrink from this) was created by God : by whi 
he means, of course, that the ideal is the only truly real. The carpenter's 
is a necessary and entirely worthy occupation. And now along comes the 
painter, and copies the bed which the carpenter made : that is to say, he 
copies the copy of the real bed : an unnecessary and entirely unworthy 
occupation. And as it is with painters, so it is with poets (Plato, like 
Aristotle, is thinking chiefly of epic and dramatic poets). The painter 
copies objects, the poet copies the behaviour of men and women : both 
artists copy appearances in the world of things, and their work is therefore 
twice removed from reality. 
This abstract does not, of course, do justice to the humour, gusto, 
good-nature, and persuasiveness with which Plato’s inimitable 
conducts the argument ; but it may serve to show the strain which the 
argument puts on the theory of ideas. And yet, if we grant that that 
theory may include particular objects (and even artifacts, such as beds), 
and if we grant that imitation in art means mimicry, the logic is so nd 
enough. The attack, at any rate, is not one that can be ignored ; and we 
must remember that Plato’s attack on the nature of poetry prepared the 
way for a weightier assault on its function. How then is this first assault to 
be met ? Aristotle, in the Poetics, leaves the theory of ideas alone ; for it 
can do nothing here without the theory that poetry imitates nature, in the 
sense of mimicry. It will suffice to show that poetry does not imitate 
nature. And to show this Aristotle does not appeal to a priori notions ; he 
appeals, as a good naturalist will always do, to the facts. He does not ry 
this directly, however ; the facts of the case are implied by the nature of his 
argument. But they are obvious enough. It may seem easy and inviting 
theory to say that art is the mirror of nature ; but since we can see nature 
herself, what do we want with a mirror ? If poetry merely mirrored nature 
it could give us no more than nature gives us; but the fact is, that We 
enjoy poetry precisely because it gives us vanteghiiie which nature does 
not give us. We may say, for example, that the persons in dramatic poetry y 
e “like life’? ; but where in actual life shall we find such persons— 
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ns who are interesting in everything they do or say, persons who 
qually and inevitably reveal both themselves and the events in which 
live ? The figures of such persons do not imitate nature ; and this is 
il of poetry in general. What then does poetry imitate p—But we 
etter follow Aristotle’s argument. 

try, he begins, is a mode of imitation. But instead of saying, as 
does, that in this respect it is like painting, Aristotle says that it is 
ausic or dancing. This is significant ; for painting suggests (though 
falsely) imitation in the sense of mimicry. But the mention of music 
lancing is a preliminary warning, that whatever imitation in poetry 
mean, it does not mean mimicry. For what mimicry is there in 
>? And, though dancing may represent passion and action, its formal 
ms and deliberate graces certainly do not copy natural gesture and 
ment. Aristotle then proceeds, by means of a threefold classification, 
rrow down the general notion of imitation to the particular topics of 
eatise. He asks, in effect, three questions : In what does the imitation 
? What does it imitate ? How does it imitate ? That is, he classifies 
tion according to its medium, its object, and its manner. 

e medium of the kind of imitation with which he is concerned is, of 
e, language. And here he makes a remarkable reflection. He notes 
he art he is to discuss has, as regards its medium, properly speaking 
me—no name, at least, comparable for exact and generally agreed 
ing with such names as “‘ sculpture ”’ or “‘ music.’’ And this is still 
o-day. For purposes of discussion, we may use the word “ poetry ” 
.e pure art of literature. But, says Aristotle, people connect the idea 
etry with a particular kind of rhythm in language. Yet the nature of 
y is not given by metrical rhythm. Compositions which are designed 
truct or inform may be written in metre ; but they are not therefore 
y : in his terminology, they do not imitate anything. On the other 
, compositions may be very successful imitations (to us, “‘ represen- 
is ’? would sound more familiarly) without being written in metre. 
contrast, then, is not between poetry and prose; for this simply 
s a difference in technique ; the true contrast is between literature 
1 ** imitates ”’ and that which does not ; and either of these two classes 
be written in metrical or in non-metrical language. Thus Aristotle 
first critic to point out that the essential nature of poetry may often 
nd in prose ; and on the contrary, that verse is no guarantee of 
. This short digression indicates that in the sequel his discussion of 
icular kind of poetry is a type of the theory of pure literature in 
al. 

ing thus limited his topic to what, for want of a more specific term, 
ust call pure literature, he goes on to classify this with respect to 
yect of the imitation. In general, he says, the object of poetic imita- 
S men in action ; which, remembering his exclusion of lyrical poetry, 
e found an adequate description. For by men in action he does not 
arily mean men doing things ; he means things happening in terms of 
nature, events embodied in human lives. In a word, he means a story, 
widest possible sense ; and the essential element in a story is the 
n element. The objects of poetic imitation, then, may be classified 
ing to the nature of the human element in them ; and we judge 
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human nature by its goodness or badness. Poetry, then, may represen 
men as better than in real life, as worse, or as they are. This third vari 
Aristotle merely mentions, and then ignores ; he is wholly concerned w 


tion is to derive from one common impulse the two main kinds of nop. 
lyrical poetry, tragic and comic; and as such it may be provisionally 


capital fashion the qualities which make human nature admirable, nor. 
those which make it ridiculous. Yet this rough sort of classification in. 
volves serious difficulties. Tragic characters are not necessarily morally 


in the sense of being more imposing and remarkable, may not the same 
thing be said of comic characters also ? Witness Falstaff. 7 

But one thing remains quite unquestionable in this second classifica. 
tion of Aristotle’s : poetic imitation does not mean mimicry. How 
poetry imitate men as better or as worse than real life : ? Obviously, not by 
copying nature ; but only by imitating imagination. The theoretical pos- | 
sibility that poetry might represent men “‘ as they are,” Aristotle, we have 
seen, mentions only to ignore; no doubt because he did not think it 
worth discussing. For this possibility is not characteristic of poetry. This 
is not what we demand of poetry ; and therefore, as a matter of practical 


nature, since we have the original always before us ; we want an imagina- 
tive reconstruction of the possibilities of nature. 

Plato took imitation to be the connexion between poetry and nature 
which leaves quite unexplained the characteristic quality and energy of 


the being of poetry. Poetry is not connected with the outside world in the 
simple and direct fashion supposed by Plato. ‘The poet sce) derives an 


poetry then imitates this imaginative inspiration in restcnel Aristotle ; 
theory is not really concerned with the nature of the originating connexio mn 


imagine life exactly as it is; but the exciting thing is to imagine li 
as it might be, and it is then that imagination becomes an impulst 
capable of inspiring poetry. This is true even in the case of what We 
call realism in literature ; it is true even when the life imagined was 
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wally an actuality of some highly exciting nature in itself. Imagina- 
nay do no more than concentrate the actuality, by dropping out all 
significant passages. But that will be enough to make the resultant 
y (or literature) something quite different from that copy of the world 
1 Plato’s condemnation assumed it to be. 

us, what Aristotle means by “‘ imitation ” in poetry is exactly what 
ean by technique. Poetic imitation, as Aristotle uses the word every- 
> in his theory (with the exception of an unimportant chapter which 
‘forms no part of his theory), does not explain the origin of poetry, 
vyhat the connexion is between poetry and real things and affairs. 
»tle’s “‘ imitation ” is confined entirely to the poetic activity within 
rt itself: it describes the connexion between poetic impulse and 
> language. It is his word for the technique by which the poet finally 
ves communicable expression of his imaginative inspiration. We say 
lly achieves ” : for, whether the word be “‘ technique ” or “ imita- 
> more is involved than the mere management of language, as we 
soon see. 

remains, in the third place, to classify works of literature according 
sir manner. There is no difficulty here. Within the scope Aristotle 
ssigned to his subject, all poems may be classified either as narrative 
dramatic. Thus poems which resemble each other in the object may 
in the manner of imitation, and the other way round. Sophocles as 
ric poet might be classed with Homer, but as a dramatic poet with 
yphanes. 

means of this three-fold classification, Aristotle has prepared the 
or the main topic of that portion of his treatise which has survived : 
ly, the discussion of tragic drama. At this point, however, he (or 
ps someone else) introduces a chapter on the history and develop- 
of literature by a brief discussion of the origin of poetry. It treats 
usiness in a feeble, perfunctory, and confused fashion, and comes to 
tional conclusion. That would be no great matter, since, as we have 
Aristotle’s theory is an exposition of the nature of poetry as it actually 
, and has no concern with the question, How did poetry come to 
? What has, however, caused a good deal of misunderstanding, is the 
hat, in these few sentences, the word for “‘ imitation ” is expressly 
o mean “‘ mimicry.’ The argument takes us nowhere ; but if it had 
alidity, it would make the theory in all the rest of the book wholly 
lligible. Indeed, it would be hard to find plainer contradiction than 
etween “‘ imitation ’? everywhere else in the book, and “‘ imitation ” 
§ quite superfluous digression (which merely interrupts the process 
argument). If we wish to understand Aristotle’s theory, there is 
ne thing to be done : this passage must be ignored. We may regard 
er as interpolation, or as a queer aberration, But perhaps not an un- 
ntable aberration. With Aristotle, esthetic science first begins : it 
ellous that it should have begun with a treatment so precise and 
te, that in many respects it stands as the last as well as the first 
on the subject. But very often, when a science first distinctly 
es, it uses terms, hitherto in vague and general use, which it has 
t strictly defined. It is very possible that Aristotle never consciously 
d “ imitation ”’ in the sense which we have been attributing to him. 
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The word and the idea were there, ready for use in discussion of 
sort ; and he used them as seemed good to him. But his astonishing} 
keen critical insight into the nature of poetry led him to make just 
specific use of “‘ imitation ” in his theory, which is the only intelligib : 
use of the word and the idea in connexion with poetry : which is also, 
since it enabled him to discriminate between technique and inspiration. 
a contribution of incalculable value to the theory of literature. 
though he does not define it, we are bound to attribute this specific mean 
ing to the word “imitation ” in his theory, simply because this is the 
only thing the word can mean as he uses it. But when he stepped for a 
moment outside his theory and digressed into the question of psycholo- 
gical origins, a quite different topic, he unconsciously allowed the word 
to relapse back again into its old meaning. “Z 

Coming now to his main subject of tragic poetry, and briefly noting 
some of the differences consequent on the different manners of epic and 
dramatic form, Aristotle makes a remark which has had more fame thanit 
deserves. One very obvious difference between epic and drama is, that 
an epic is much longer than a drama. The reason is simple : a drama must 
be given complete in a single performance, but an epic is composed under 
no such necessity. This naturally involves a difference in content ; but 
for Aristotle, with only the practice of Greek drama before hig the 
difference in content presented itself in a very noticeable way. Drama, 
he says, tends, “ as far as possible,” to confine its action to twenty-four 
hours, whereas epic action need have no limitation in respect of time 
This casual remark simply refers to the practice of Greek tragedy, not to 
anything inherent in the nature of drama. Owing to its peculiar origin 
and circumstances, Greek tragedy presented its story in an unbroken 
continuity of action. The sort of story that would best fit in with this 
mode of dramatic presentation was evidently one that implied no great 
break in the time, and no great change in the place, of its occurrence. This 
was a mere matter of practical convenience. But since the tragic chorus 
might from time to time hold the movement of the story suspended in 
lyrical comment on it, the dramatist had the opportunity of introducing 
supposed intervals of time, as well as supposed changes of place, if it 
suited his story to do so. The Greek tragic poets made no difficulty about 
occasionally availing themselves of this opportunity. Aristotle himself ad- 
mits that the rule was not absolute as regards time ; about place he says 
nothing. F 

Intrinsically, the remark that tragedy ‘‘ endeavours, as far as possible, 
to confine itself to the events of twenty-four hours,” is of small import 
ance. It is a good instance of the way Aristotle’s illustration of his theory 
was limited by the literature of his time ; it is also a good instance of the 
way he refused to dogmatize on purely accidental qualities. But in the 
history of criticism, this remark is of immense importance : an import 
ance given to it by the power of sheer misunderstanding. Everyone has 
heard of the dogma of the Three Unities in drama—unity of action, unity 
of time, unity of place. Had it not been for this casual remark of Aris 
totle’s, the dogma would never have been formulated. But Aristotle cal- 
not be held responsible for conclusions which merely mistake his meal 
ing. Critics, from the Renaissance onwards, especially in France and Italy, 
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\atically maintained the Three Unities as the great principle of 
atic composition, appealing to the example of the Greek tragedians 
he authority of Aristotle. Now, for unity of action, which simply 
s that a poem must be a single organic whole, Greek tragedy as cer- 
provided noble examples, as Aristotle is certainly the best authority, 
he it was who first explicitly, and with invincible argument, showed 
inity in this sense is the essential thing in tragedy : and that not only 
ama, but as the type of all literary composition. But as for the unities 
ne and place (which may, of course, in practice be invaluable for 
icing a certain kind of dramatic effect, as we may see in Racine’s 
dy or Ben Jonson’s comedy), the dogma which ascribes any necessity 
se is purely arbitrary ; a good instance of those “‘ rules ” of criticism 
1, not being governed by genuinely philosophical theory, are merely 
ading. In this case, the rules were governed by nothing but pedan- 
and, as it happened, by mistaken pedantry. The supposed example 
‘eek tragedy turns out to be by no means absolute ; and Aristotle, 
rly understood, provides no authority whatever. As regards time, 
escription of the necessity of the so-called unity can be made out 
his carefully qualified remark on the practice of Greek drama ; and 
rards place, a mere allusion in quite a different context is the only 
ze that can be alleged—and must be most fantastically wrested from 
14in meaning to give any support to the dogma. No more absurd in- 
e was ever done to a critic than the suggestion that Aristotle would 
condemned Shakespeare’s dramatic treatment of time and place. 
akespeare’s plays satisfy unity of action, Aristotle would have re- 
d no more ; for the theory of poetry requires no more. 
stotle now proceeds by focussing everything he has said hitherto 
. formal definition of tragedy ; which definition his argument then 
rates, clause by clause, into a full exposition of the nature and func- 
f tragedy. This definition, it is important to observe, is not offered 
a priori assertion of what tragedy ought to be ; it is a summary state- 
of what Aristotle has noted that tragedy actually is. After giving the 
tion, we shall merely give the gist of his exposition of it, without 
pting to follow exactly the course of his argument, which is here 
‘tortuous and complicated. THis portion of the treatise is the cen- 
ctrine of Aristotle’s whole theory, and it is important for our pur- 
that it should be put as plainly as possible, though his elaborate 
ent will doubtless thereby lose some weight. 
definition of tragedy, then, is this : Tragedy is the imitation of an 
that is serious, complete in itself, and possessing a certain magni- 
in language that gives delight appropriate to each portion of the 
in the form of drama, not of narrative; through pity and fear 
plishing its Katharsis of such emotions. 
s is a close paraphrase rather than an exact translation: but 
tle’s somewhat harsh concision of language defies exact translation 
ctively as the finest lyricism of Sappho or Catullus. It will be seen 
e definition falls into two divisions. In the first, consisting of the 
ee clauses, the nature of tragedy is given ; and this corresponds to 
eefold classification with which the Poetics begins. The nature of 
y is defined by that which is imitated—the object ; by that in which 
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the imitation occurs—the medium; and by the manner—how 
imitation occurs. The second division consists of the final clause of th 
definition, which gives the function of tragedy. The crucial word here: 
the Greek word Katharsis. Aristotle, as we have seen, held that, in order 
truly to understand tragedy, it was as necessary to understand its function 
as to understand its nature. That function, he now says, is a Katharsis: 
but what Katharsis is, he entirely omits to explain. The meaning of the 
word is ambiguous ; it may be either “‘ purgation ”’ or “ purification, 
Which sense does he intend ? And exactly what force does he intend th 
word to have in whichever sense is the right one ? For in either case the 
word is a metaphor. For the present it will be best to leave the word 
untranslated. | 

Our first business, then, is to collect Aristotle’s idea of the nature of 
tragedy. We must next try to make out what he meant by Katharsis as the 
term for its function. If we cannot find that he meant anything realk 
satisfactory, we must then try to draw from his idea of the nature of 
tragedy some idea of its function corresponding with the sort of function 
Aristotle intended the word Katharsis to indicate. We may perhaps find 
something for which, with a change of the metaphor, the term Katharsis 
may still be used. If so, and if it is a function which genuinely arises out of 
Aristotle’s idea of the nature of tragedy, the whole resulting view of 
tragedy may properly be called the Aristotelian theory of tragedy : and it 
must justify itself not merely by offering itself as a theory of Greek 
tragedy, not merely as a theory of tragedy in general, but as a typical 
theory of literature. 

We therefore now take up, and expand the implications of, Aristotle's 
definition of tragedy as it is given above. Tragedy is an imitation of an 
action. By an action here is meant an event, or process of events—someé- 
thing happening. But by calling it an action, what is also meant is, that 
this happens by means of, and in the being of, agents—agents which have re 
a disposition to act. These agents are, of course, human beings : and their 
disposition to act is their character. The action, then, of which tragedy 
an imitation, is a process of events embodied in the lives and wills o 
human beings. But tragedy is an imitation of an action that is completa in 
itself, and of a certain magnitude. ‘‘ Complete in itself,’ simply means, 
that the action in itself forms a whole ; and “‘ of a certain magnitude™ 
simply means, that it can be accepted as a whole—it is neither too small to 
be appreciable, nor too large to be taken in, as a whole. But to be a whole 
it must have a beginning, a middle, and an end. There must be a definite 
point at which the process of events as such begins, a definite point at 
which the process as such comes to an end. Before the first point, Ne 
process did not exist : it now comes into existence. After the last point 
it finishes : the process no longer exists. And in between these two points 
the process coherently develops out of its beginning into its end. 

Such is the object of tragic imitation. And it is at once evident that trag gic 
imitation is not the imitation of nature ; for such is not the proces” or 
natural events. In nature, nothing at any assignable point begins, am 
nothing at any assignable point comes to an end : all is perfect continuity, . 
What tragedy imitates is not life, but a conception of life : a very differen! 
matter. Some possibility of life is seized on by the poet’s mind, ¢ ant 
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ned as a single movement of events. Some sense of life has become, 
tense imaginative attention to it, clarified and defined into an idea 
e—an idea shaping itself forth in the action of life; and the 
. has the unity of the idea it manifests. The idea, in fact, is what we 
previously called the inspiration : “‘ action ”’ is Aristotle’s technical 
for imaginative inspiration in the case of drama. And however com- 
he idea may be, it must bea unity ; otherwise it could not be attended 
in idea. The imaginative form it takes—the action, the movement of 
s—must be equally a unity : and in that essential respect must be 
»any movement of events in actual life. 
igedy is the imitation of this. ‘‘ Imitation ’’ as we have seen, means, 
stotle’s theory, the technique by which this inspiration is communic- 
xpressed, and the technique is defined by its medium, which is 
age, and its manner, which is drama : that is to say, tragedy is enacted 
> us by speaking persons, the persons whose behaviour 7s the tragedy. 
then we consider what this involves, we see that the language, the 
dialogue, is only, as it were, the final imitation : actually, there must 
rhole series of imitations before the technique can arrive at the stage 
guage. This series of imitations can be set out in a scheme of the 
of their importance, or of their proximity to the originating action : 
ristotle’s scheme is only for convenience of discussion ; the business 
hardly occur in this schematic fashion. First, then, the action—that 
of life which the poet thinks of as some characteristic kind of 
nent of events—the imagined action expresses itself in the plot, or 
rangement of the incidents. The plot is then expressed in characters ; 
aracters in their thoughts and feelings ; and these finally in the dia- 
or language. The truth of this scheme is very simply tested : all we 
to do is to note what happens in us when we witness a tragedy. 
of course, exactly reverses the order of Aristotle’s scheme : an order, 
nore, which is not meant to represent the process of composition, 
erely the theory of the art. But in taking in the art, and critically 
ciating it, we first receive the language ; the language gives us the 
hts and feelings of the persons speaking, by which we understand 
sehaviour ; from this we come to perceive their characters, and the 
ters embody the plot. Doubtless it is impossible to exaggerate the 
ance of the language ; since it is the language which must finally 
the whole series of the dramatist’s technique. That is why 
tic language cannot be the speech of actual life, which never has 
ch burden laid on it: the dialogue of drama must always be 
ally (it would be correct to say, unnaturally) expressive. But how- 
e look at drama, whether we approach it theoretically, from its 
» Or Critically, from its effect, our conclusion must be the same: 
, that the most important thing in its technique is the plot. 
totle asserts this with the greatest possible emphasis. ‘‘ The plot,” 
s, “‘is the first principle, and, as it were, the soul of a tragedy : 
ter comes second.” The assertion is strikingly at variance with the 
tion of many dramatic critics, who regard a dramatist first and 
st as a creator of character. But, says Aristotle, character by itself, 
er skilfully delineated, will never give tragedy : it is only character 
n that can betragic (or, more generally, dramatic). Characterization 
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is, in fact, as much a part of the dramatist’s expressive technique 4 
the prosody or imagery of his language ; and what he is expressing is tf 
idea of life which inspires him. The assumption that his chief business 
to draw character is merely a relic of the naiveand unexamined belief tha 
drama imitates life. It imitates a conception of life ; and characterization 
‘is but a phase of this imitation. This conception is what Aristotle calls the 
action ; and the essence of the action is its unity. It is the plot thg 
expresses the action ; all the rest of the dramatist’s technique—characte 
thought, and language—embodies the plot. It is by means of the plot tha 
theoretically considered, the whole mass of the drama is held in the unit 
of the dramatist’s inspiration ; and it is by means of the plot that, criticalh 
considered, the whole mass of the play falls into a unity of effect. 

But the definition of tragedy requires a further limitation. The actionit 
imitates or expresses must not only be a unity ; it must also be seriou 
‘“* Serious’ is hardly an adequate rendering of Aristotle’s pregr 
epithet ; but what he means is made perfectly clear by his statement tha 
tragedy must arouse the emotions of pity and fear : whereby we pass from 
his definition of its nature to that of its function. We must remind our 
selves here of Aristotle’s implied opposition to Plato. For it was agains 
the function of tragedy, and precisely against its function as rousing pit 
and fear, that Plato brought his gravest charge. We have already seen hoy 
the Aristotelian doctrine of imitation gives a complete answer to Plato's 
accusation, that poetry is an unnecessary, superfluous, and unworthy for 
of activity. The whole force of the accusation there is derived from a mis- 
understanding of the imitativeness of poetry, and vanishes as soon as th 
true nature of poetic imitation is shown. So far, Aristotle’s account: 
tragedy, by bringing out the full import of his doctrine of imitation, na 
made his case against Plato in this respect unanswerable. For no one cai 
deny that to define tragedy as the imitation of an action in Aristotle’s 
sense, with all that Aristotle finds implied in that definition, is simplyt 
describe, with unmistakable accuracy, the nature of tragedy as it actual 
exists. But Plato also charged poetry, and notably tragedy, with having: 
radically vicious effect, due to its power of exciting emotion ; and thi 
much more considerable charge Aristotle opposes by his doctrine ¢ 
Katharsis. All the rest of his treatise is governed by the doctrine -: whatevé 
else he has to say about tragedy involves its function—which indeed cou 
not but be of the first importance to a philosopher of Aristotle’s outlo 
and predilection. Unfortunately, the idea of Katharsis was so familia 
him, and doubtless to his pupils, that he never stops to explain it. Evi 
more than was the case with “‘ imitation,’? we must make out what ti 
word means by the way he uses it. 

But first we must understand what Plato’s charge against tragedy we 
Roughly, it is this. How does a tragic hero arouse our emotions ? E 
bewailing his misfortunes : the more he can make us feel his grief, te 
more we admire him. Now in real life, the man we admire, and rightly, 
the man who, without complaining, endures misfortune and controls i 
effect on him. Who would not be ashamed to indulge his lamentation, 
to press his affliction on his neighbours ? Can it be right to admire 3 
actor for doing the very things we despise i in real life ? Moreover, by givin ir 
way to sympathy with him, we enjoy these lamentable emotions ; som q 
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ies facile ; pity, by weakening our control over grievous feelings, 
rages us to indulge them also in the case of our own misfortunes, 
vhole effect of tragedy tends to debility of spirit : reason relaxes its 
yn. conduct, emotion takes charge. 
stotle does not attempt to challenge (as he did in the case of the 
iveness of tragedy) the facts on which Plato grounds his accusation 
He agrees that it is characteristic of tragedy to arouse emotions 
, in themselves, are dangerous, and perhaps unwholesome. Indeed, 
learly wrong in agreeing too closely with Plato in this respect ; for 
h pity and fear are certainly important among the tragic emotions, 
re not the only tragic emotions : love and admiration are equally 
tant in the effect of tragedy. But of the emotions he names, everyone 
admit that fear is not an emotion to be encouraged for its own sake ; 
-obably Aristotle had the same opinion of pity : at any rate, excess of 
ike excess of anything else, he would regard with strong disfavour. 
ays Aristotle, tragedy not only rouses these emotions ; it also, by the 
rouses them, effects a Katharsis of them. This is his answer to Plato. 
harsis is in any case a metaphor. It may allude to rites of religion, 
ich case it means “ purification ” ; or it may allude to theories of 
ine, in which case it means “‘ purgation.”’ It is not easy to see exactly 
s meant by “‘ purifying ” pity and fear ; though something vaguely 
ous with this sense may commend itself more plausibly asthe sort of 
on Aristotle had in his mind, than that on which he actually 
d. For it seems certain that ‘‘ purification ”’? was not what he himself 
by Katharsis. Whenever he alludes to the tragic Katharsis, this is 
itly identical with the mere fact of rousing pity and fear. There is 
any hint of a “‘ purification ”’ of these emotions. But if he meant 
ration,”’ it would be quite enough to refer to Katharsis as the mere 
g of these emotions. In Greek medicine, an organism could be 
d of any undesirable product by the administration, in judicious 
of something similar : as in modern homeopathy, “ like cures like.” 
; of any kind was unwholesome ; health could be secured by purga- 
f anything which tended to be present in excess. This seems to be 
Aristotle meant by Katharsis. Tragedy effected the purgation of 
nd fear, by its administration of these very emotions : it was desir- 
at these emotions should be discharged, either because they were 
esome in themselves, or because they tended to excess. Confirma- 
this is given by what Aristotle says elsewhere of the effect of music. 
highly exciting kinds of music have, he asserts, the effect of calm- 
ose who are already in a state of high excitement: by the 
istration of like emotion, their excessive emotion is purged away, 
e process, he notes, is accompanied by feelings of pleasure. That 
s Aristotle’s own interpretation of the doctrine of Katharsis was 
nderstood by Milton, who seems to have been the first English 
to explain it precisely. In the preface to Samson Agonistes, Milton 
agedy the ‘‘ most profitable of all other poems ” ; and supports 
inion by invoking the authority of Aristotle in these terms : 
fore said by Aristotle to be of power by raising pity and fear, or 
to purge the mind of those and such like passions, that is to temper 
duce them to just measure with a kind of delight, stirred up by 
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reading or seeing those passions well imitated. Nor is Nature wanting | 
her own effects to make good his assertion : for so in Physic things g 
melancholic hue and quality are used against melancholy, sour againg 
sour, salt to remove salt humours.” Here we touch the medieval version 
of Greek medical theory. But there can be no doubt that Milton was 
entirely right : Aristotle regarded the function of tragedy as something 
medical : the pity and fear of tragedy were the doses by which the 
poet homeopathically purged his audience into emotional health. 

The medical analogy, of course, means nothing to us, except as ; 
curiosity. But it is not for that reason that the theory fails ; there might 
be something in it, which would stand, without any analogy to support 
it. The theory, however, is unsound in itself. What Aristotle says of 
music may be true; but in that case, the persons who were cured by 
ecstatic music were already possessed by ecstasy. But an audience does 
not go into a theatre in a state of pity and fear. Everyone is liable to 
these emotions ; but they are not present unless they are provoked, 
Tragedy, in order to be curative, must first produce the disease it is to 
cure, Yet we must surely feel that Aristotle’s explanation of the function 
of tragedy was an attempt in the right direction. Tragedy certainly does 
produce an enjoyable’and wholesome effect, by rousing in us emoti S 
which in real life would be unpleasantly and perhaps dangerously dis 
turbing (though these are not the only emotions it rouses). And the 
earlier part of Aristotle’s theory—that which expounds the nature of 
tragedy—will give us a sufficient explanation of this remarkable effect : 
which, for the sake of convenience, we may still call Katharsis, i 
not now in the medical sense, and not exactly in the religious sense of 
* purification.”’ But in so far as the emotions roused by the spectacle of 
the evil in life—not merely moral evil, but the evil of destruction and 
waste and misfortune—are by tragedy deprived of evil effect, and even 
made beneficial, something like ‘‘ purification ’? may be alleged. | 

We return to that quality which Aristotle showed to be essential n 
the nature of tragedy—its unity. It is from this quality that he deduces 
his famous assertion, that “‘ poetry is a more philosophical and a nobler 
thing than history.’? That is to say, poetry is more in accordance with 
the spirit of philosophy, the instinctive desire to understand: which 
means, the desire to know the laws of things, and to generalize these 
laws as widely as possible—to proceed from knowing how one thing is 
connected with another, to knowing how all things are connected to- 
gether. Now history relates what has actually happened : things happened 
just so, but why they happened just so we can never be sure, for we call 
never account for all the antecedents of an actua! event, nor reckon ap 
all its consequences. We can surmise the law of the event, but we can 
never know it. But poetry relates what may happen according to the law 
of probability or necessity. We know what happens and we know how 
it happens. In contrast with history, in which nothing begins and nothing 
ends, and in which the mere sequence of events must satisfy as best It 
may our desire to know the secret connexion of events, in poetry we se 
an event complete in itself, definitely beginning and definitely ending 
and proceeding with perfect coherence from antecedents we undef 
stand to consequences we accept as inevitable. While we live in the even 
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e in the world we most profoundly desire ; our consciousness of 
takes the form of a world in which all things are connected to- 
w tragedy exhibits the misfortune of life. But by reason of the 
of tragic drama, even the misfortune of life becomes an instance 
world we most profoundly desire. This accounts for the peculiar 
re we take in tragedy. Things which in real life would be merely 
ssing become in tragedy nobly exhilarating. They do not cease to 
stressing ; but something is added to this; whereby their evil 
ies our good. Even in evil, we gain the world we need. And in this 
tragedy may be said to effect a Katharsis of the emotions it rouses. 
ot the Katharsis Aristotle meant ; but it is entirely in accordance 
yhat Aristotle says. It is also in accordance with the facts. 
the rest of the Poetics is governed by Aristotle’s idea of Katharsis 
function of tragedy. Wherever the idea is valid, our interpretation 
ill be found workable : which is not surprising, since it is an inter- 
on Aristotle himself might well have given. But his insistence on 
nd fear leads him sometimes to emphasize sensationalism in 
y, and sometimes serves to excuse the prejudices of his philoso- 
system. A celebrated example of the latter is his account of the 
r heroine proper to tragedy. A tragic character is one that passes 
yrosperity to adversity. This must not be, says Aristotle, because 
| villain : that would arouse neither pity nor fear. But it must not 
> unmerited misfortune of a perfectly virtuous character: that 
be merely shocking. The tragic character must be something in 
2n these two extremes : a person who is good, but not eminently 
and who brings on himself misfortune by his own error. This is 
r Aristotle’s doctrine of the “‘ golden mean” intruding where it 
» business. “‘ The practise of the stage,” he says, “‘ bears us out.” 
no such thing in his day, and has never done any such thing since. 
haracter Aristotle describes may certainly be a tragic character ; 
ually tragic may be an utter villain, like Macbeth, who deserves all 
isfortune, or a perfectly innocent person, like Desdemona, who 
es none of it. 
so great is Aristotle’s prestige, that critics in all succeeding ages 
ttempted to reduce the practice of the dramatists to his theory of 
haracter. Thus, it is pointed out that in the tragedy of Prometheus 
Aaschylus has drawn a noble hero who nevertheless has grave 
This is quite true ; but the whole point of the tragedy—the thing 
akes it perhaps the greatest of all tragedies—is that Prometheus 
t suffer for his faults, but for his virtues : it is because of the good 
done that the Power which rules the world condemns him. Of 
any act that goes wrong may be called an error ; but this is not 
istotle means. For him, the tragic error (which he at one point 
ust be a great error) is quite plainly a moral lapse, not a mere 
to calculate all possible consequences. The truth is, that he 
» in the interests of his theory, the unmistakably tragic effect of 
ce suffering undeservedly, of Right punished by Wrong—and 
ed for being Right. If his theory of tragic function had taken into 
t its rousing of love and admiration as well as of pity and fear, 
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he would scarcely have failed to perceive the tragic possibilities in 
suffering of innocence. Perhaps also he would have done justice to 
other case which he denies to be tragedy—the opposite case of the do 
fall of the heroic villain. For, as Macbeth shows us, it is possible to admire 
a villain ; possible even to feel for him a sympathy which is not, in the 
end, very far from love. 
But much more interesting than attempts to apply Aristotle’s rule to 
cases which obviously contradict it, is the modification of it which Hege] 
suggested as the true doctrine of the tragic person : though here again 
zesthetic theory doubtless recommended itself to its author for its cop. 
venient accordance with his general philosophy. Certainly, says Hegel, 
the nature of tragedy allows a character to suffer for being in the right; 
and yet the suffering may be just. For the right may not be an absolute 
right. It may be valid in ordinary circumstances ; but there may also be 
circumstances in which it is irreconcilably opposed by another equally 
valid right. Both are right ; but each is right only from its own point of 
view. The stock instance is Sophocles’s tragedy of Antigone. Antigone’s 
brother has committed the worst possible crime against his country, and 
has been killed in the act. Kleon, the ruler of Thebes, has refused him 
the rites of burial; thus answering one atrocious wrong by another 
equally atrocious. Antigone contrives to pay the rites demanded by 
religion to her brother’s corpse ; and is punished, as she knew she would 
be, by death. She appeals to the “‘ unwritten laws ”? which man’s con- 
science must obey against all earthly laws; but Kleon appeals to the 
laws which the State has a right to make in vindication of its existence, 
Now, says Hegel, Antigone is in the right ; but only from her point of 
view ; she represents the rights of individual conscience. But Kleon is 
equally right from his point of view; he represents the rights of the 
State. The conflict is irreconcilable. Both must suffer ; that is the tragedy. 
This, like Aristotle’s theory, is one of the possible cases of tragedy: 
but it no more provides a universal rule than Aristotle does. The Antigone 
itself does not bear it out ; though Hegel’s theory certainly reminds us 
that, in order to understand Sophocles’s tragedy, we must sympathize 
with Kleon as well as with Antigone. But the tragedy is, nevertheless, 
that Antigone is right and Kleon is wrong : and that the wrong has power 
to condemn the right. However plausible, and indeed profound, Hegel's 
theory may be, perhaps there is no tragedy that exactly accords with it. 
But the whole age-long discussion is a good instance of how criticism 
may be misled by a theory which, however philosophical elsewhere, is 
not truly philosophical in art : theory, that is to say, which, professing 
to interpret the facts, only does so by presenting facts which it cam 
interpret. i. 
With the rest of Aristotle’s treatise we need not further concern our 
selves ; though it is all eminently worth the carefullest study. But we 
now have the main features of his theory of tragedy : which, once more 
is to be understood as a type of the theory of literary art in general. He 
illustrates it by working it out in detail in many interesting and important 
directions ; and he shows how it can be transposed from the dramati¢ t 
the narrative manner—from tragedy to epic. It is enough for our purpos 
to have explained the general nature of his poetic theory. For, whatevet 
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se said against it here and there, Aristotle’s theory of tragedy is the 
lation on which all subsequent discussion of literary xsthetic has 
securely based itself. 


IV. AFTER ARISTOTLE 


attempt will be made in this section to sketch, however cursorily, 
ing like a connected history of literary criticism since Aristotle. 
if we confined ourselves to English literature, it would not be 
ole here to describe the criticism of all those authors who have 
ved marked eminence in this kind of writing. Nor, indeed, would 
ve our purpose. The criticism of literature is often as entirely 
dual as the creation of literature, and as much the work of indefin- 
renius. Its success may be due to talents which do not require, and 
nly do not seek—which perhaps would indignantly repel—the 
xt of philosophical principles. Insight, sympathy, imaginative re- 
e€, common sense, or mere power to express discriminating gusto— 
ese abilities, and other such, may excellent criticism be made, 
ut anything being formulated. We may call this intuitive criticism. 
concern, however, will be with the criticism which is notable not 
y for its quality, but for its addition to, or confirmation of, the 
gible methods of criticism. We shall attempt no more than a sum- 
account of several tendencies in the history of criticism, briefly 
ng some important contributions to its rational tradition. This 
s that we shall be concerned with critics who have been at least 
that there is such a thing as literary theory, even though they may 
ave been inclined to formulate it ; similarly, we shall only mention 
ists whose doctrines have proved, in one way or another, of value 
ticism. 

race is typical of the critic who has a method, which he is prepared 
- out in a more or less systematic body of rules, independent of 
| cases of the critical estimation of literature. Such a method 
atly supposes a theory underlying it; but Horace is also typical 
» critic who does not trouble to. expound his theory ; he is quite 
nt if the rules themselves provide reasonable guidance. ‘The theory 
lying the Ars Poetica’ is substantially Aristotle’s ; but Horace’s 
st in it is not in the least philosophical, but purely practical; he 
s it for what he, as a critic, can make of it. [Thus the poem is in no 
an argument ; it is a collection of precepts and pieces of advice, 
hat abruptly put together, and always with a connexion that is more 
al than logical. For it must be remembered that the Ars Poetica is 
arily a work of criticism ; first and foremost it is a poem—a poem 
subject of criticism. ead the chief value of its subject is in the 
it urges Horace to write. There is more to be learnt from its 
anship than from its precepts. Perhaps no poem of comparable 
has provided so many phrases that have become the common 
ty. of international culture. Here is the “ purple patch”; here 
er nods ”’; here the critic exclaims ‘‘ incredulus odi”? ; and here 


ood prose translation by Fairclough in the Loeb Library (Heinemann), 
ively metrical version by Conington (Bell). 
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the old man is “‘ Jaudator temporis acti.”” The context of that last pk 

is a good instance of the way Horace treats his subject. A character, 
says, must accord with what we know of life ; it must, for instance, } 
suited to the supposed age of the person represented. And at once } 
proceeds to a brilliant summary of the changes in human nature with th 
process of time; finally arriving at his pregnant, pathetic, and cry 
picture of old age. He has forgotten all about literary criticism. It is 
poet who knows the world, and who can distil his knowledge into 
quintessence of language, that is writing now. 

But these memorable phrases are not always, in relation to his discus 
sion of criticism, merely ornamental. Their real point is sometimes los 
when they are removed, not so much from their logical, as from theig 
poetical context. When an author seizes on an opportunity for fine 
writing, we talk of a “ purple patch.” But that is not quite what Horace 
meant. He disapproved of the “ purple patch” that was “ sewn on” 
that was not, therefore, an integral part of the texture of the whole. An 
this is typical of his critical method. Throughout the Ars Poetica, th 
governing consideration is the essential doctrine of Aristotle’s Poetic 
the doctrine of Unity. And it is the genuine Unity which Horace mair 
tains : Unity of action, as it came to be called ; Unity of substance, 6 
mood, of effect, as Horace maintains it. This is the chief debt which th 
tradition of criticism owes to the Ars Poetica: it was Horace who made th 
spirit of Aristotle’s theory the ideal of European criticism. Horace wi 
read when Aristotle was not ; even when Aristotle’s influence in Europ 
was at its height, Horace was infinitely more readable than Aristotle 
his witty epigrams, deliciously phrased, disseminated the doctrine a 
Aristotle’s compact and elliptical reasoning never could have done. Itw 
Horace, in fact, who made men feel that the demand for Unity in 
work of art is identical with good taste ; and this was not recommendin 
a certain fashion in taste ; it was Site making men conscious of wh 
good taste really is. A sound philosophy of art is nothing but a ratior 
account of good taste. Horace, by transforming Aristotle’s doctrine inte 
critical rules, philosophically enlightened good taste without troublin 
his readers to philosophize about it. His immense influence in the histot 
of criticism is, indeed, precisely due to the fact that he made esthet 
theory appeal to good taste. 

Except in one important particular, he has nothing of his own to 
to the Poetics. He is, in fact, a thoroughly conservative critic: it m i 
be counted against him, that he is chiefly responsible for the wholly fal 
notion, that classicism means conservatism. But his conservatism 1 
easily explicable. The example of the Greek poets, he says, must ® 
studied night and day. Poetry must still be composed as they compos 
it. For instance, the characters they gave to the great figures of mytl 

and legend must be exactly maintained. Horace thinks that this respt : 
for the ancients leaves quite sufficient room for originality ; and I 
apparently forgets the extraordinary liberties the Greek dramatist ) 
allowed themselves to take with the psychology of their heroes. But i Cs 

not easy for us to realize how completely Roman culture in Horace’s day 
was dominated by Greek models and Greek standards. ‘The very idea ¢ 
literature might almost be said to be a Greek idea transported to Rome 
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inly that could be said of literature as an activity cultivated for its 
sake—of literature, so to speak, conscious of itself as an art. There 
for Horace, only one safe way in literature : and that was the Greek 
This is simply the historical situation of Roman culture translated 
opinion. When we find, in a totally different situation, Pope recom- 
jing a similar respect for the ancients, the grounds for this respect 
completely changed. Pope has to give plausible reasons for it. 
ce is aware of no such necessity. For him, if literature is to exist 
, it must be on the Greek model : the reason’'why Greek standards 
‘be accepted in literature is identical with the reason why there is 
a thing as literature. And that, being a philosophical question, is no 
2m of his. He simply assumes (quite rightly) that the doctrine he 
unds contains the answer. 
t Horace had another and more salutary excuse for his conservatism. 
Ars Poetica is, in form, a body of precepts addressed to those who 
to compose poetry. He detested the notion that poetry is something 
tric ; though Aristotle himself is partially responsible for the belief 
poetry and madness are allied, Horace abhorred the poets whose 
piration ” took the form of crazy behaviour either in their art or in 
conduct. The rage for extreme individualism provoked in him his 
liest conservatism ; and his determined assertion that a poet must 
rational being, and poetry a rational art, is not the least of his services 
und criticism. Thus, under the appearance of advising poets how 
iticize their own compositions, his real intention is to declare the 
nature of literary merit ; and his rules and precepts for self-criticism 
me applicable to the criticism of literature in general. 
1t in one matter, Horace is remarkably liberal : and that he is so in 
particular matter is an excellent instance of his sanity as a critic. 
is the matter of diction. Aristotle’s treatment of this is very dis- 
inting. But Horace’s is exactly right; and unfortunately it is just 
that his wisdom has, in the history of criticism, been least influential : 
gh nowadays it is just here that it might seem most valuable. Poetic 
on, he says, can never be an altogether established and stationary 
+. The function of language in poetry is to express; but man’s 
rience, which poetry exists to express, is continually changing, 
it is continually adding to itself. With the growth of experience, 
anguage of poetry must keep pace, if it is to be truly expressive. 
age is like a tree ; and its words are like the leaves. As the years 
, the old leaves fall, and new leaves take their place : but the tree 
ins the same. Horace’s simile nicely puts the case of language and 
lords in the art of literature. But we must remember that in the trees 
Horace had in mind, all the old leaves do not fall off at once ; 
at any moment, the leafage consists of both old and new. So it must 
ith poetic language. New words must be continually coming in, and 
ords dropping out. The poet must not expect to rely wholly on the 
d poetic vocabulary of his predecessors, and he must not be afraid 
ing the first to make poetic use of new words. But of course, as 
ce admirably points out, there is always the possibility, by skilfully 
g words together in phrases, of making quite new poetic use of the 
familiar words. Much fallacious writing and thinking about poetic 
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diction would have been saved, if this exquisite passage, which is as try 
to the nature of language as it is to the nature of poetry, had had 9 
subsequent criticism anything like the influence of his doctrine that Fiy 
Acts in Drama are prescribed by an absolute rule. , 
On the whole, if we judge by effect, the most important name in he 
history of criticism next to Aristotle is Horace. Criticism which car 
give a rational account of itself was first made possible by Aristotle’ 
philosophy ; but it was the Ars Poetica which broadcast the seed of the 
Poetics over every literature in Europe. In the Poetics, the efficacy 9} 
Aristotle’s doctrine depends on his readers’ ability to follow philosophicg 
reasoning ; in the Ars Poetica, the magic of poetry has released it fre r 
this severe condition : henceforth the doctrine, or the essential spirit of 
it, is something which can be enjoyed. And the whole world has enjoye 
it. What the history of Criticism owes to Horace is quite inestimable, 
Of no other figure, in the rest of our summary, will it be necessary t 
speak so fully. | 
In the scale which our survey requires, after Horace the next great 
figure in the critical succession is Dante.' For Dante, Aristotle was “ he 
master of those who know ” ; but this was not the Aristotle who wrote the 
Poetics. Dante knew no such Aristotle. He knew Horace ; but his philo. 
sophical mind required more than the Ars Poetica could give him. Pos. 
sessed by the merciless rationalism of the middle ages, no rules could be 
valid for him without the theory on which they were grounded. But hi 
theory was mainly theological, and is to-day not much more than an in- 
tellectual curiosity. Yet he can startle us with such complete anticipations 
precisely argued, of modern theory, as his division of the power of lan- 
guage into “ signum rationale” and “ signum sensuale’’?; which is oe 
actly our quite recent distinction of “ semantic ” and “‘ phonetic.” And 
his division is reasoned from profound insight into the nature of lan- 
guage. No doubt his chief contribution to criticism, though its impo t 
ance is only historical, is his defence of a national vernacular in literature 
against the specious claims of the universal language of learning, La ‘in. 
His account, in the unfinished De Vulgari Eloquentia, of the structure of 
vernacular lyrical forms, is of great value to literary history. But his at- 
tempt to found a noble vernacular diction on an esthetic classification 0: 
words is nothing ; it was the poet in him, not the theorist, who made 
Italian a match for the language of Homer or Virgil. Much more interest 
ing, and vastly more important, is his assertion, elaborated in the un 
finished Convivio, and succinctly given in the letter to Can Grande della 
Scala, of the symbolic meaning of poetry. This is an invaluable supple 
ment to Aristotle’s theory. For Dante, the “ action ” or story, which in- 
spires a poem, means more to the poet than its merely human events; 
it has seized on his mind because it seems to symbolize for him some con- 
viction or intuition of the inmost meaning of life. According to Aristotle, 
the art of a poem is the symbol (or “ imitation ”’) of its inspiration—its 
“action *’ ; and now, according to Dante, the action is itself symbolic. $0 
that the whole poem not only embodies the action in artistic shape and 
substance, but by so doing suggests the symbolic (or, as Dante calls it, n 
a broad use of the word, the “ allegorical ”’) significance of the action. 
1 The works mentioned are translated in the Temple Classics edition (Dent). 


898 


may not be a universal rule ; but its enlargement of Aristotle’s sys- 
of “ imitations ” is clearly required in order to account for the full 
t of such poems as the Aineid and Paradise Lost and Gerusalemme 
‘ata, as well as of Dante’s own Divine Comedy. The symbolic nature 
uman events as the inspiration of poetry is even more evident in 
al poetry. The emotional moment which a lyric celebrates may to the 
mean much more than itself ; and if it is completely caught in lan- 
e, it will suggest this to the reader also. Dante himself is the great ex- 
lar here: his love for Beatrice meant immeasurably more to him 
merely human passion ; it was a symbol of matters transcending 
ality. What these matters were, Dante endeavoured to expound, 
ly in terms of the scholastic philosophy. But they cannot be ex- 
ided : only the sense of them can be conveyed when the art of poetry 
pable of conveying the very life of the moment that inspired it. Thus, 
he higher criticism of certain noble kinds of literature, Dante’s doc- 
of the “ allegorical ” nature of poetry is indispensable. There are 
y novels in which the action is as symbolical as the fEneid itself of 
ers not otherwise expressible. 
uch of the criticism of the Renaissance was deeply concerned with 
Poetics. The main contribution of the Renaissance to the history of 
sism was, in fact, the recovery of Aristotle’s esthetic philosophy for 
nodern world : though, as we have seen, the spirit of that philosophy 
long been effective in the generalized form of the rules and precepts 
orace’s Ars Poetica. In the earlier stage of the Renaissance, indeed, 
ace was still the sole authority ; a position from which only Aristotle 
4 depose him. But that followed inevitably on the discovery and cir- 
ion of the Poetics. Renaissance criticism, however, added little of any 
e to Aristotle ; its chief business was to interpret him. But there was 
direction in which Aristotle’s theory could obviously be extended. 
) said poetry imitated Nature. No, said Aristotle ; it imitates a con- 
ion of Nature : and to that he confined his theory. But what is the re- 
n between Nature as it is and Nature as the poet conceives it ? What 
the poetical conception of Nature mean ? The answer is no doubt im- 
i by Aristotle’s theory ; but the Renaissance critics began to make it 
icit. Thus Sir Philip Sidney, in his brilliant Apologie, insisting on the 
om of poetry, finds its proper business in its creation of a sort of 
terpart to Nature, in which whatever may delight us exists in its per- 
n; and Bacon more profoundly says that poetry “ doth raise and 
the mind, by submitting the shows of things to the desires of the 
2? Since the Renaissance, this is the direction in which what we may 
ristotelian zsthetic theory has tended to develop. With Kant, the 
nian “‘ desires of the mind ” became the desire for a representation 
e purpose in things ; but poetry, he says, represents things as pur- 
e without representing any distinct purpose. So, too, for Shelley, 
has a moral effect, without recommending any specific morality. 
orality is simply mental life at its highest and finest ; and the vitality 
e mind is in its imagination, which poetry feeds. In poetry, we live 
e world out of which our sense of the purpose of things and the 
lity of action emerges : we live in the world which is immediately 
nits own account, without reference to ulterior standards, significant. 
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In what region of experience can this immediately satisfactory worl 
occur ? Benedetto Croce gives the answer : it is in the region of pure in 
tuition, of experience accepted for its own sake. The question of th 
reality of experience does not arise in this region: we are satisfied with 
the experience itself, simply as such. But Croce seems to limit his answer 
to sensuous and emotional intuition. Yet anything at all, even ratiocina. 
tion, can be intuited and taken as pure experience. The conception of 
nature, then, which poetry represents (and poetry stands for the art of lit. 
erature generally), is a conception of the world which we most profoundly 
desire, imagined simply as existing, and satisfying our desires simply 
by being so imagined. And what we most profoundly desire in the world js 
law and order. Any kind of pure literature is inspired by the conception of 
a world which merely has to exist in order to assure us that its existence jg 
an affair of perfect interconnexion and coherence. This is true, however 
the inspiration is represented to imagination ; whether as Short story, or 
novel, or drama, or epic, or lyric. 
This is the more theoretical tendency in criticism.-But also since the 
Renaissance another tendency, of at least equal importance, has been dis- 
cernible—the criticism of literary style. The fountain-head of stylistic 
criticism is also a Greek treatise, usually called Longinus on the Sublime; 
a work which has sometimes seemed to rival in importance even the 
Poetics. But it is a wholly critical work, making no appeal to any philoso- 
phical theory of art. Though the work of a Greek of the first century, its 
importance in the history of criticism is entirely modern, dating from 
1554, when it was first printed ; it seems to have been unknown to ancient 
or medieval culture. The title is a double misnomer : it is not by Longinus, 
and it is not concerned, in our sense of the word, with the Sublime. The 
anonymous author was attempting to formulate the nature and constitu- 
tion of that style in literature which ‘“‘ elevates”? language above its 
ordinary uses. He was the first comparative critic of literature ; for be 
sides Greek and Roman, he could also draw from Hebrew litera 
quoting with admiration from Moses (“‘ no ordinary man’), as a sen- 
tence worthy of the Deity, ‘‘ Let there be light, and there was light.” The 
great merit of his treatment of literary style is, that though he certainly 
regards it as a quality on which criticism may fix its attention, he neve! 
thinks of it as a mere outer layer of decoration. Style, for ‘* Longinus’ 
(so, for convenience, we may continue to call the author), is the revela 
tion of the very spirit of a work and of the personality of its author. Th 
saying ‘‘ Style is the man ”’ takes its origin from ‘* Longinus ” : but hei 
too good a critic to leave it at that. Style is the man indeed : but the man 
doing a particular piece of work in a particular kind of mood. He attempts 
to classify the various causes in the nature of both work and poet, which 
can produce “ elevated ”’ style : the scheme is perhaps not quite satisfac- 
tory, but very suggestive. He thinks these “‘ sources of elevation ” (gram 
deur of conception, vehement passion, the ability rightly to employ cet- 
tain definable modes of linguistic expression) should yield rules for good 
style : rules of such genuine authority that the breaking of them could bé 
counted positive and unmistakable faults. Nothing should condone such 
faults ; for they are the true sins against good taste, offences against the 
1 Translated by Rhys Roberts (Cambridge University Press). 7 
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t harmony of poetry. But he admits that genius is not to be bound by 
; though the admission does not compromise the validity of his rules. 
ts are none the less faults for being committed by genius. But the 
strong energy of genius, which ignores rules and commits faults, is 
likely to do valuable things in the whole result, than the cautious 
-which always remembers the rules, and will run no risk of offending 
taste. Yet no poet, who wishes to make the most of his endowment, 
id be indifferent to rules—at any rate, to ‘“‘ art’? in the sense of 
onscious and rational management of his creative power. There are 
- who say poetic power is simply the gift of nature. It undoubtedly 
> gift of nature, like good fortune. But just as, in order to use good 
ne, good counsel is advisable, so the poet will be wise if he allows art 
ow him how best to use what nature has given him. 
the criticism which we may call stylistic (taking style in the large 
‘which ‘‘ Longinus ” had given it), this attitude to poetry first be- 
s effective in English literature with Ben Jonson. Against the 
al Elizabethan reliance on spontaneous, and often ungoverned, 
ry, Jonson upheld, by magnificent practice and vigorous precept, the 
of poetry as creative power controlled by conscious, deliberate, and 
ed art : in which, however, abstract rules (the Unities of Time and 
, for instance, or the Five Acts in Drama) were only valid as they 
da genuinely rational artistic purpose. When Elizabethan spon- 
ty failed, ‘‘ strangled in its waste fertility,” Jonson’s was the ideal 
survived into the succeeding ages ; and the ‘‘ school of Ben ”’ was 
rfully confirmed in its general attitude by the criticism, vacillating 
inciple but always rational in method, of Dryden. But it was Pope 
first in English literature attempted anything like a complete ex- 
ion of stylistic criticism. Like Horace’s Ars Poetica, An Essay on 
ism is first and foremost a poem, and as poetry is primarily to be 
-d: and a most delightfully entertaining poem it is, as full as any- 
- Pope ever did of his memorable wit and his exquisite skill with 
s. But it is a poem on the subject of criticism ; and of great import- 
in the history of that subject for its bringing together into one focus 
fluences of Aristotle, ‘‘ Longinus,” the school of Ben Jonson, Dry- 
-common sense, French ideals of literary taste, and the rationalism 
rtesian philosophy. Wherice does criticism derive its authority ? 
combines into a single mental attitude three authoritative ideas— 
ea of Nature, the idea of Antiquity, the idea of Reason. All three 
be obeyed; but this means no divided allegiance—rather the 
rity of each one confirms the other two. “ First follow Nature ” ; 
learn how to do this, study the Ancients. For the Ancients were at 
ith Nature ; Nature and the Poetry of Antiquity are the same. But 
study the Ancients is to study art that always accords with reason : 
sson of antiquity is that poetry must obey the rules which reason 
ibes. How is this ? The answer is (and here comes in the influence 
t rationalism which the immensely potent philosophy of Descartes 
ade almost universal), Nature herself is reason. If nature seems ir- 
al, it is our own understanding that is at fault. The ancient poets 
yed a rational world, because they knew what nature truly is. The 
of art which they obeyed were not imposed on nature ; the rules 
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were drawn from nature—they were “ discovered, not devised,” they 
were the laws which nature “ first herself ordain’d ” : they were the very 
truth of nature, precisely because they were rational. If there is any dig. 
tinction to be drawn between art and nature, it is that art, being rational, 
is more natural than nature herself—than the nature, that is, of actual 
experience. t 

This dogma (for of course it is nothing more) that nature is really 
identical with reason, and that consequently nature is never so natural 
as in art (if art obeys the ancient rules), is the keystone in Pope’s theory; 
a theory which may be described as a lucid confusion of ideas. He did not 
revere the Ancients, as Horace did, simply because they were predeces. 
sors, who could provide instructive instances of successful poetic 2 
he revered them because, somehow, they possessed nature’s secret, 
Aristotle had given a rational account of their art; and therefore their 
practice must be rational. This is no doubt true, though very far from the 
whole truth. But Pope’s theory does not amount to more than this : that 
the nature which poetry draws is the nature which we desire to know, 
This gives us no more than Aristotle had given. But Pope is writing i 
favour of a certain style of poetic composition—not only in language, bi ut 
in conception also. It is what we roughly call the eighteenth century sty 
of poetry ; and since the theory of it could invoke three names of such 
authority as Nature, Antiquity, and Reason, it is no wonder that this style 
could outlast a whole century—that it could begin in the seventeenth, 
prevail in the eighteenth, and continue well into the nineteenth century. 

But Pope, the editor of Shakespeare, could not but admit that there 
might be “ glorious offenders ”’ against the rules. This admission is quite 
different from the apparently similar admission made by ‘“ Longinus.” 
With “ Longinus,” faults were faults, whoever committed them. But 
with Pope, the rules were such, that an offence against them might be an 
excellence for which the rules had not provided. For the rules can onh 
give as much as we can perceive of nature’s reasonableness ; and geniu 
may always transcend our ordinary perception of this. The admission 
that genius is right not to be limited by the rules should, properly speak 
ing, deprive the rules of all their supposed validity. They cannot at leas 
be more than provisionally valid. 

Eighteenth century poetic style is most conspicuous in its diction. If 
poetry is always a rational art, must not the same kind of diction be always 
its most suitable medium ? Thus there came to prevail the belief that: 
certain kind of diction was, per se, poetical, and would be right for a 
poetical occasions : and the formation of a diction that seemed to satisi 
these requirements was perhaps the most remarkable achievement of th a 
eighteenth century. But in fact it was only really suited to a peculiar kin 
of rational inspiration. Revolt against it had been frequent, though spora 
dic, during the eighteenth century itself, and in 1800 its universal pr 
tensions were exploded by Wordsworth’s celebrated Preface to Ly cd 
Ballads. Wordsworth denied that there can be any such thing as dictiol 
poetical per se ; the proper language for poetry is the “‘ language reall} 
used by men,” which becomes poetical by the way it is used. Like most 
reforms, this goes too far in the opposite direction ; and Wordsworth him 
self in his practice never hesitated, when it suited his purpose, to us 
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ize which belongs to literature rather than to life. But his protest re- 
invaluable ; after Wordsworth, the tradition of criticism approves 
e of any language in literature which will serve the writer’s turn. 
rly speaking, there is only one fault to be found with style : failure 
expressive in the sense of being truly, finely, and vividly communi- 
. Wordsworth cleared the way for the Romantics and all subsequent 
nents towards liberty of style. But the lesson of the eighteenth cen- 
as not therefore been lost : the tradition of criticism still bears the 
ss of its tremendous emphasis on the ideal of *‘ Longinus ” and Ben 
n. Whether nature is rational or not, poetry must be : not necessarily 
ly or scientifically, but artistically, rational. It must be an activity 
is wholly and completely designed. 
ntion of the Romantics brings us to the third main tendency in the 
on of criticism ; though, like Romanticism itself, it begins long be- 
1ything like a Romantic Movement is discernible. This too may be 
» the influence of Descartes : at any rate, it belongs to something 
wider than literature and its criticism. It forms part of the increas- 
1portance in modern consciousness of the distinction between the 
tive and the objective elements of experience, between the person 
xperiences and the world that is experienced, between “inner ” 
outer ”’ life. This tendency may be most suitably approached, per- 
through its addition of a new category to critical valuation. This is 
tegory of the Sublime, in the sense in which Coleridge uses the 
when he claims Sublimity to be the peculiar distinction of Hebrew 
ure as against Greek or Roman. The suggestion is that sublimity is 
low superior to mere beauty. 
> category of the Sublime first decisively enters the critical tradi- 
7ith Burke’s A philosophical inquiry into the origin of our ideas of the 
ve and Beautiful (1756). Neither the theoretical nor Aristotelian ten- 
in criticism, nor the stylistic tendency which derives from ‘‘ Long- 
' would give any justification to the assertion, that the purpose of 
7 is to be beautiful ; but in both it would be right to say, that when 
7 succeeds in its purpose, it is judged to be beautiful. But may there 
>, asks Burke, something better than beauty in poetry ? Is not pas- 
nore important than beauty ? This implies a somewhat limited 
standing of the word beauty, which becomes more evident as the 
cy goes on. For Burke, beauty is to be defined in such terms as 
acy,’ “‘ smoothness,” “ grace,”? even “‘ smallness.’ His argument 
us. The free exercise of any emotion is in itself pleasant ; and the 
the emotion, the greater the pleasure. Even emotions associated 
ainful or terrible things are, as emotions, pleasant, provided they 
interested. In poetry, that is precisely what they are : the painful 
rrible things in poetry do not happen to us : we contemplate them, 
e only affected by the emotions which accompany them. These 
ns can then be freely enjoyed ; and those are found to be most 
which accompany ideas or suggestions of death, destruction, 
lation, immensity, the unbounded, the infinite. That which as- 
s and overwhelms us with its emotional effect is what we call the 
e : and this effect is usually produced by something which is in- 
of apprehension. The effect is, indeed, that of terror ; ‘‘ terror is 
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in all cases whatsoever, either more openly or latently, the ruling principe _ 
of the sublime.” And with terror usually goes some kind or degree of 
obscurity. The sublime, which is the true greatness of poetry, is therefore 
in general associated with obscurity in the idea represented : so much gg 
that “a clear idea is another name for a little idea.”” It may be noted that 
this category of the Sublime admits ugliness as an element in poetry, 
What is more important to note, however, is that this category of the 
Sublime is typical of Romanticism. Wherever we find Romanticism, we _ 
find the “‘ inner ”’ life somehow asserting its superiority over the “ outer? _ 
Burke’s insistence that poetry must be judged by its emotional effect jg _ 
the first declaration of the rights of romantic criticism—criticism by 
purely subjective standards. And the romantic importance of “inner” — 
experience over the “‘ outer ”’ world is further asserted by his insistence 
on the poetic value of obscurity in what is represented. For obscurity, 
like ideas of boundlessness and infinitude, sets the mind free to expand 
its inner powers unconditioned by the outer actuality of things. It is thus 
that, for romanticism, ‘‘ distance lends enchantment to the view”; 
distance obscures, actuality becomes vague, and in its place Fancy “ glows 
divinely there.” It is scarcely necessary to observe that the opposite of 
Romanticism is Realism, which puts all its emphasis on the “ outer” 
world. But realism, in the tradition of critical method, has never been 
anything like so important as romanticism. | 
Kant, in the Critique of Judgement, agrees with Burke that the sublime 
and the beautiful are distinct categories in the esthetic judgement; but — 
seems to think that the pleasure in the sublime consists in the mind’s 
recovery from the imminent overwhelming force of natural grandeur: 
by collecting all its strength to resist the overpowering effect of sublime 
landscape, the mind is invigorated by its sense of asserting its moral 
superiority over nature. Kant thought much more of the zsthetic judge- 
ment in scenery than in art ; but his discussion of the sublime in nature 
combined with Burke’s treatment of the sublime in art to enlarge the 
range of esthetic experience : thereby, of course, greatly enriching the 
tradition of criticism. : 
Less closely connected with romanticism, but belonging to the same 
line of criticism as Burke and Kant, Lessing, in his famous essay on the 
statuary group known as Laokoén,' considers the relations of literature 
with the graphic arts. Lessing easily admits, with Burke, that the ugly 
may successfully be introduced into poetry ; but this is because he limits 
more narrowly even than Burke the scope and meaning of beauty. Beauty 
is the ideal of the graphic arts ; but for poetry, expressiveness is the ideal : 
and ugliness may be very expressive. On the contrary beauty, which is & 
given by shapeliness of visible form, may be destroyed by expressiveness: — 
What Virgil’s poetry can artistically do in describing Laokoén’s horrible 
death, cannot be artistically done by the sculptor who represents the same 
incident in visible form. It is doubtful whether the facts bear out this 
particular argument ; but it leads Lessing to a very important conclusion. ° 
The difference of effect between poetry and graphic art is due to the 
difference in the way they present their subjects, which again is due to the 
difference of their media. Owing to the medium of painting or sculpture 
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> art is the static representation of objects in single moments 
r existence ; whereas poetry, again owing to its medium, must be 
scessive representation of actions in a continuous sequence of ex- 
. Lessing refers to an old Greek saying, attributed to Simonides, 
iinting is dumb poetry, poetry is speaking painting. This empha- 
1e resemblance between the arts ; but the difference between them 
ly important. Painting must never seek to do what only literature 
), literature never what painting only can do. But perhaps Les- 
d not perceive how radical was the distinction he maintained : 
riticism has also sometimes failed to perceive this. When a picture 
to “ tell a story,” does it really compete with literature ? How can 
ire present its subject in actual colour and form ? So, too, descrip- 
1 poetry cannot really trespass on the domain of painting. But 
g did invaluable service to criticism by emphasizing the boundaries 
1g the arts. For whatever an art can do is conditioned by the 
m in which it is done; and the rules which genuinely formulate 
an be done and what cannot be done in this medium or in that, are 
arily rules of an absolute validity. 

great contribution of romanticism to the tradition of criticism lies 
liberty of interpretation which it claims. This liberty denies the 
y of the so-called objective rules of a merely pedantic classicism, 
sily accepts the genuinely objective rules which, as Lessing showed, 
e founded on the nature of the artistic medium ; for these latter 
io not in the least interfere with purely subjective judgement. It 
manticism that made possible the critical individualism, the com- 
iberty of appreciation, in Lamb, Coleridge, and Hazlitt. The danger 
encouragement romanticism gives to irresponsibility. But the last 
n the theory of romantic criticism, the perfectly balanced summation 
claims of liberty and responsibility, is given by Manzoni’s formula 
preface to his noble poem J/ Conte di Carmagnola. Every composi- 
yntains within itself the rules by which it should be criticized, or, as 
yni himself more carefully puts it, ‘‘ offers to anyone who wishes to 
ne it the principles necessary to form a judgement of it.” These 
oles may be obtained by asking three questions: What was the 
’s intention ? Was the intention reasonable ? Has the author car- 
out ? In other words: Discover the purpose ; judge its worth; 
e the technique. This puts Manzoni’s meaning in the most general 
ossible, but introduces a slight modification of it. 

ay be said, that in this there is nothing essentially romantic. And 
true : Manzoni’s great dictum is only historically romantic. It was 
as a protest against the doctrine of universal abstract standards in 
m, to which false classicism and misapplied rationalism had per- 
‘the teaching of Aristotle, Horace, and “ Longinus.”’ Having ex- 
that doctrine, Manzoni’s formula becomes not merely a statement 
ideals of romantic criticism, but indicates the procedure of all sane 
m whatsoever. 


V. CONCLUSION 


Manzoni’s wisdom, we may conclude. The pronouncement con- 
riticism, not theory. Every work of art is a particular case, and must 
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be judged as such ; and the judgement must be of its merit. But the dj 
tum is not quite so simple as it looks. How are we to know what 
author’s intentions are ? An author seldom tells us that, and when he doe 
his information is seldom to be trusted. For the reason why a work g 
art exists at all is, that it was the only way in which its author could tryk 
give us his intentions. What he may say of them elsewhere will surely De 
more or less than, or beside, the truth. But if we allow the work of art 
make its effect on us as a whole, then in that final unity of its total jm. 
pression we have the author’s intention so far as we are able to respon 
to it. This is universally true of art ; and it is a truth established not by 
criticism, but by the theory of art. Thus Manzoni’s first critical principle j 
quite ineffective by itself, but becomes everything Manzoni intended j 
to be when it is based on theoretical principles. Precisely the same is trug 
of the third part of his dictum. It is here that the paraphrase given above 
slightly modifies Manzoni’s meaning. For if we know the author’s inten- 
tions, we only do so because he has, somehow or other, carried them out, 
The real question is, How has he carried them out? But criticism of 
technique is helpless without understanding of the general nature an 
function of technique, which only the theory of art can provide. . 
All this applies to the whole history of criticism. The rules of criticism 
so far as they are valid, are nothing but modes of using universal theory 
in particular cases. They are thus objective rules ; and criticism, by vir- 
tue of them, need not wholly depend on the personal peculiarity of the 
critic. But the subjective element must come in. For it is entirely for it 
own purpose that criticism uses theory, a purpose which, strictly speaking, 
theory cannot assist : namely, to judge of merit. Obviously, nothing can 
limit the rights of purely subjective judgement on the question of mefit. 
But as regards technique, if the criticism is at all considerable, the sub- 
jective judgement will be combined with judgement as certainly objec 
tive ; for here criticism must have regard to rules—not rules laid down bi 
mere authority, but rules derived from the very nature of art, 
available by xsthetic theory. There remains the second principle m 
Manzoni’s threefold dictum : the worth of the poet’s inspiration. Th 
judgement here can be nothing but entirely subjective, and its freedon 
is absolute. Nevertheless, the value of the critic’s judgement in this respect 
does not depend on its freedom ; it depends on the worth of the critic 
When he is judging of technique, the weight of his verdict will largely be 
given by his intellectual qualities. But when he is judging of inspiration, 
the value of his judgement will depend on the whole man, on his mora 
and temperamental character, as well as his brain. 
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SYNOPSIS 


is Article an attempt is made to gain some idea of the conditions 
- which paintings and sculptures have been made by man at 
ent periods and in different countries, and also of the different 
yses which those who made them had in view. | 
. find that a great many of these works were made in response to 
n vital needs imposed on men by the complex conditions of 
n societies—these needs, for the most part, coming under the 
ng of publicity. Such works are, in effect, weapons in the 
sle for social predominance, means employed by men to increase 
mportance of their own personalities. Other works of art, we 
were created in response to supposed needs arising out of 
stitious or religious beliefs. 

both of these cases the labour expended upon these works of 
} analogous to man’s ordinary activities in response to the 
zle for existence. 

t we find a whole class of works of art in which no such biological 
are envisaged—works dije to a gratuitous impulse which we 
he esthetic impulse. We find here a purely spiritual activity 
gous to that which impels men to search for truth. It is this 
free and biologically useless activity which has produced those 
which are among the most cherished possessions of mankind. 
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THE ARTS OF PAINTING AND 
SGELP TURE | 


INTRODUCTION 


The arts of painting and sculpture have been practised by man sineg 
palzolithic times, for a period which has been estimated at more thar 
twenty thousand years. One of the marks which distinguish the human 
species from the rest of the animal kingdom is the amount of time and 
energy which man expends on useless activities. By useless activities | 
mean those which are not dictated to him by his biological needs, either 
real or supposed. Play, the most universal of such useless activities, is the 
one, and almost the only one, which he shares with many animals. A 
far as we can tell from the records left by prehistoric man, painting ar 
sculpture came next in regard to their early inception and wide distribu- 
tion. In the life of the individual we find a similar precocious emergence 
of these arts, a passion for drawing being almost universal among childret 
from about four years of age. And yet, deeply rooted as is the impulse te 
painting and sculpture in human nature, it would scarcely be an exag 
geration to say that the average adult citizen of to-day would get througl 
life with no appreciable difference if these arts had never come into being g 
nor is it unusual for him to look upon the artist as one of the least respect- 
able drones in the social hive. 
To be perfectly frank, one must admit that it would be no easy matte 
to persuade anyone who looked at life from a purely practical or ethica 
angle that there was any justification for the economic waste implied by 
these particular useless activities. Play he might admit as necessaryt 
recuperate our forces for the work of the world; scientific research 
though he would have regarded it as idle curiosity in its earlier stages, 
might be justified in his eyes by the advantages to our powers of - 
duction which are the fortuitous outcome of an activity that is, in aim 
almost as useless as the arts. Such, certainly, was a very common attitl t 
among many serious men throughout the nineteenth century, and th 
suspicion with which Puritans have always regarded the arts is far from 
extinct to-day, although it is less freely expressed. 
We have then to face this fact, that throughout the immense perioc 
of human history and a great part of pre-history, the figurative arts hav 
been practised in one form or another almost continuously and unive 
sally and yet that we have no very complete or cogent explanation of wh, 
man acts thus, with what precise aims, or impelled by what parti 
needs. | 
Impulses | to make objects—to create, as it were, in play, animals 0 
men which are objects of interest ; impulses to imitate ; impulses to tf 
lieve the stress of emotional states by outward expression ; the desire t0 
obtain a magical control of the forces of nature ; the interpretation of. ute 
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ms of desire ; an inherent love of beauty (whatever that may mean) 
these and other causes for this activity have been at various times 
ed as explanations. It is almost certain that various different im- 
; have, at different times and places, come into play in the fashion- 
‘pictures and sculptures. The attempt will be made in the course of 
wquiry to distinguish some of these. We must also bear in mind the 
yility that even in a single work of art more than one aim has been 
aged and more than one impulse has exercised its sway. 
e ideal of such a critical survey of the figurative arts as is here at- 
ed would be, so perfectly to read those works of art which different 
es and different ages have transmitted to us, that we should under- 
fully the precise mental and emotional conditions under which 
of them was conceived. That this ideal is unattainable is evident 
we consider that the critic himself, however much he may cultivate 
jective attitude, cannot altogether liberate himself from the spiritual 
sphere of his own time and country. It is not so very long, for in- 
>, since works of art of whatever country or period were estimated 
t entirely by their approximation to, or difference from, Greek art 
» fifth and fourth centuries B.c., which was accepted as an absolute 
ard of excellence. We may at least claim that whatever the prejudices 
hich we are unconsciously limited may be, we are at the present 
aore fitted, through our familiarity with a wider range of works of 
an has ever before been possible, to make such a survey with a little 
approximation to an objective standard. 
‘ore actually entering upon the survey which is here contemplated, 
ust clear the ground by a consideration of what exactly we mean by 
seless activity of the figurative artist. Man is essentially a civilized 
1, that is to say that human beings, even those living under the most 
tive conditions known to us, even savages, as we used to call them 
frequently, when we knew nothing about them, than we do now— 
savages live in a society which has its rules and restrictions. It fol- 
from this that the biological struggle—the struggle for existence— 
yart transferred from the plane in which it takes place in the animal 
, to other planes : that success will cease to depend entirely upon 
force, courage and cunning, and may depend upon pre-eminence 
rious activities which social man has come to recognize, whether 
y or wrongly, as having value. It thus follows that even those super- 
and useless activities, among which the arts of painting and sculp- 
ccupy, as we have seen, so prominent a place, may become the arena 
iological struggle. Though, in essence, useless activities, they may 
it were, recaptured and exploited by biological forces. 
take a very simple instance of this, the dramg began, as it begins 
in every child’s life, as a pure play, as a satisfaction of gratuitous 
tirely a-biological desires. But in our modern civilization there has 
up a vast business organization for the exploitation of this activity, 
would not be difficult to find writers and producers of plays who 
uated by a pure desire for gain, who are functioning, that is to say, 
ing to strict biological need, who are true men of business. We have 
case where the free activity of make-believe which led to the drama 
en recaptured and harnessed to the biological cart, and becomes 
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comparable to the primitive hunter’s activity in searching for his daj 
food. . 
This possibility of recapturing and harnessing the free activity of th 
arts must be steadily borne in mind in studying the history and evolu ior 
of sculpture and painting, since at every step it complicates and con 
fuses the situation. In examining any work of art, we shall want t 
discover, if possible, how far it was conceived in response to the fe 
impulse which we may call the esthetic impulse and how far it wa 
conceived with biological or business ends in view. i 
We shall, in our survey of the arts, find these two forces continual 
acting and re-acting on one another with continually varying results nts 
The quite recent developments of our capitalistic civilization have, cur 
ously enough, brought into strong relief one of the great biological use | 
to which the figurative arts can be put. Before America had discovere 
the hypnotic influence of pictorial images on the public, the man of busi 
ness had nothing to say to the artist with the sole exception of the por 
trait painter who was able to minister to his sense of self-importance. A Ml | 
other artists he regarded as certainly useless, probably mischievous, ye tr: 
asites upon society. But with the advent of advertisement the man oj 
business has had to make terms with the artist, since the artist’s activit 
has become a means towards the creation of wealth. ‘ 
Now this twentieth century example of the relations of biological nee¢ 
or business, and the esthetic impulse throws a great deal of light on the 
arts of painting and sculpture throughout past ages. We shall find in fac 
that advertisement, or publicity, in one form or another has been one 
the chief incentives to the production of painted or sculptured images 
That, for instance, certain colossal statues of Pharaohs are clearly anal 
gous to colossal portraits of ladies whose complexion has benefited by: 
particular brand of soap, or of gentlemen whose hilarity is due to a famou 
beer. j 
We must now consider a little more closely how the painted or sculp: 
tured image which has been ordered in response to the business inst inc 
of the advertiser comes into being. The advertiser himself cannot make 
it, cannot even concéive it except in the very vaguest way. He therelil 
sends for an artist and tells him vaguely what he wants. Now the artist n2 : 
presumably had a professional training. He has the technical skill neces 
sary to fashion an image according to the accepted standards of his ‘im 
and country. If he has nothing more than technical skill and if, in orat 
to earn his living, he seeks merely to satisfy the demands of the adve: 
tiser, he too will be governed by biological need, and the whole prod 
tion of the image from beginning to end will show no evidence of fre 
activity whatever, ne xsthetic impulse will have intervened, we sal DI 
dealing only with the play of relatively simple biological forces acting! 
the complex ambience of a highly organized civilization. : 
On the other hand the artist for whom the advertiser sends may hé 
besides his technical professional skill to make imagery, a strongly mark 
impulse to free creative activity ; his imagination may be so obsessed 
a particular kind of imagery that he will seek first of all to externé 
that imagery, even though it may be quite different from the sort ¢ 
image that the advertiser wants, or he may try to conciliate the w 
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s ; but, at all events, he will have an impulse to “free”? unconditioned 
tion which he will try to satisfy at all costs. If this impulse is so over- 
ering that the artist is quite incapable of modifying his imagery in 
way in order to satisfy the exigencies of other people, we may call 
a pure artist. It is evident that the pure artist can only come to terms 
1 the pure business man if he can by some means persuade him that 
the artist’s, imagery is likely to have a stronger hypnotic influence 
he public than the one which the advertiser had vaguely presented 
iis mind. 
Je may, I think, with these factsin view formulate a law of art history : 
ry type of imagery which has come into existence tends to persist in 
same form, except in so far as it is acted upon by a free esthetic 
ulse. 
s might be supposed however in so complicated a matter as art, this 
is only approximately true, because in reality any type of imagery 
ch persists without esthetic intervention for any long period tends 
, slowly to undergo degradation. This degradation may be of various 
is ; the essentials may be overlaid with gratuitous ornament or the 
4 may become vaguer and less explicit, but in one way or another its 
inal significance tends to become obliterated. 
et us summarize briefly the situation to which we have been led by the 
rious considerations. When we view the whole corpus of works of 
rative art which the past has handed down to us, we see that they 
> come into being as a result of many different impulses—we see that 
yy of these impulses have a biological value and that works of art may 
yme counters in the game of life. But we find also, running through 
whole mass like gold threads in a tapestry, here appearing brightly 
there lost sight of for long periods, the evidences of that specific 
2c” activity—“ free,” in that it is unconditioned by biological need— 
ch we will call the exsthetic impulse. Whether that impulse can 
,in some much more hidden way, be connected with certain funda- 
tal instincts, or whether we should regard it as a gratuitous 
flow of energy, we cannot now stop to enquire. For the time being 
will take it as an unanalysed datum of human nature. Whatever its 
in or psychological constituents may be, it is this esthetic impulse 
h gives to works of art their spiritual significance. It is the re- 
ence of this esthetic impulse at various times and in various countries 
has built the spiritual habitations to which all men who have the 
ssary sensibility to apprehend works of art have the right of entry. 
e have seen that advertisement, or publicity, in one form or another 
e of the chief social functions of art, one of the ways in which esthetic 
lses are made to subserve practical biological ends. There is another 
1 use of the work of art, closely connected with this, which we may 
ify as the luxury value of the work. This is ultimately one of the ways 
hich the individual proclaims his social superiority over his fellow 
. Professor Veblen, in his Theory of the Leisure Class, has developed 
explained this phenomenon. People desire to proclaim that they be- 
to the dominant caste in society, the caste which directs and 
rols the working classes and enjoys the fruits of their labour. The 
effective way to do this is to show that they possess the spoils of 
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victory in the social struggle. Objects which are rare and generally 
coveted, such as gold and precious stones, are the most obvious means of 
such display of social superiority. But objects which are the result of pro- 
longed and skilled labour are equally, if not more, effective, since here 
also the supply is limited, and they are even more striking evidence that 
the efforts of the best of the workers are exercised for the owner’s benefit, 
Works of art in which this particular demonstration of social superiority 
is envisaged we may call objects of luxury. Since, until quite recent times, 
such objects were made by hand, and since it requires special aptitude 
and long training to control perfectly its movements, absolute precision 
of line and mechanical exactitude will be evidence of assiduity in the 
workman and rarity in the object. Similarly, the obliteration of all traces 
of the actual strokes made by the artist’s tools in the execution of the 

work implies a final process in which the artist’s work is to obliterate the 
traces of his own previous work, by polishing and smoothing away all 
irregularities. This last perfection of finish, for which craftsmen haye 
adopted the excellent term ‘“‘ shop-finish,’”’ is very characteristic of the 
object of luxury, as we may see any day by looking inat the shop windows 
in Bond Street, Fifth Avenue, or the Rue de la Paix. The pure craftsman 
as such has always aimed at mechanical perfection of finish. The machine- 
made object is an unexpected realization of his ideal. But this ideal is 
directly contrary to the artist’s zesthetic feeling. It denies a fundamental — 
need of that impulse, the need to express sensibility. We must therefore 
try to make clear what this sensibility of the artist is, and what it implies 
in the work of art. 

The full recognition of this quality in works of art is of relatively recent 
date. The quality itself has indeed always existed and has always appealed — 
to receptive spirits, but the full consciousness of it as essential to a great 
work of art was impeded so long as we accepted the Greek idea of beauty y 
and perfection as the aim of art. 

A good example of what is implied in the word may be taken from” 
architecture. The beauty of a Romanesque facade resides not only in the 
general ordering of the parts in relation to the whole, the proportions 0 
the different members, but in the way in which mouldings and orna- 
ments are carved. The craftsman who did these was no doubt given the 
general outline of mouldings and indications of floral ornaments, but he 
cut these according to his inevitable persona! apprehension of the forms, 
with continual slight variations from the geometrical idea. Now we all 
know what happens when such a facade has been restored by a nine- 
teenth century architect. Since the modern workman was trained to — 
follow the given geometrical idea with unvarying mechanical precision, — 
the mouldings have exactly the same contour throughout, each of the 
repeats of a meander is identical, and so forth, and the result is disas- 
trous. We shall see the reason of this when we reflect that in a work of 
art, what gives us the special esthetic pleasure is the recognition that the» 
matter of which the work is made has been, as it were, penetrated and 
impregnated by an idea with which we associate ourselves. We see some- 
thing akin to our spiritual being penetrating and moulding matter. The 
fullest pleasure occurs when, having realized the general idea, the main re- 
lations of the members of a building, the main composition of a picture; — 
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disposition of the limbs of a sculptured figure, we are able to 
ider the interior relations of the parts, proceeding always from larger 
maller relations, without finding any point at which the informing 
breaks down, until we come to the matter of the work, the grain of 
stone or the canvas. It is important that we should feel at every point 
impregnation of matter by the idea. The presence at any stage in 
process of any mechanically precise statement of form causes a gap ; 
feel that a link in the chain that binds matter to the informing spirit 
roken. In a work like a picture or sculpture, if it is original and en- 
y by the master, we are able to see the same sensibility (that of the 
t himself) working at every stage, down to the minutest touch or chisel 
ke, upon the material. A proof of how highly the sensibility expressed 
he minor relations is appreciated is given by the relatively small 
rd shown for copies and pupils’ work, which none the less give the 
er proportions as well as an original. In a building, such an all- 
rading expression of the designer’s sensibility is of course impossible, 
we content ourselves with the subordinate sensibilities of the crafts- 
.. But in any case, what we desire in a work of art is the feeling of an 
haustible wealth of significant relations which lie ready to hand for 
investigation. We feel at once that a work of art has an idea that is 
lligible, and that it is infinite in its possibilities. It is this feeling of 
1ity which gives to the embodied idea its organic completeness and 
jueness, and distinguishes it from a geometrical figure which is finite 
capable of repetition. 


PALAOLITHIC ART 


s might be supposed, the very earliest evidences which we possess of 
nan handicraft were dictated by sheer biological need—of this nature 
the flints which were shaped into cutting, piercing and hammering 
s. With the advent of Aurignacian man, after many thousand years, 
still at a period which is estimated at over twenty thousand years ago, 
e occurs a great output of both sculpture and painting—executed on 
rock faces of the caverns in which these men sheltered. With the 
ption of a few small statuettes of female figures, these works are 
ed to representations of the animals—horses, bisons, mammoths and 
bears—which were man’s enemies or his prey. These representa- 
s are unlike any other works of painting and sculpture that have ever 
produced in subsequent ages. In the first place, they show by their 
ing of animals in movement that Aurignacian man possessed a 
dity and sureness of eye which no other race has approached, since 
ecognized poses, the truth of which has only been revealed to us 
stantaneous photography. Secondly, the Aurignacian draughtsman 
the animal as a whole without any untrue emphasis on the separate 
res. In particular, the eye is not made either bigger or more marked 
it would be in a photograph. Now in all subsequent art we note that 
almost impossible for a draughtsman not to emphasize and generally 


ee on this question, Charles Maurron: The Nature of Beauty in Art and 
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enlarge the eye, on account of its predominant attraction for our regard 
This would seem to suggest that Aurignacian man had not developed | 
full conceptual language, that he had not made that rather complicated 
series of deductions by which we recognize the similarity of function an¢ 
nature of this organ in whatever animal we may be considering—deduc. 
tions which are summed up in the word “‘ eye.” Thirdly, these drawings are 
scattered on the walls of the caves without any idea of order, and often 
one artist will impose an image right across a previous drawing. There is. 
that is to say, no trace of any impulse to decorate the surface by an 
orderly symmetrical or balanced arrangement of the forms. In contra. 
diction to this, the work of almost all existing primitive peoples is mainh 
dominated by the idea of pattern and decorative effect. However, this 
need not mean that Aurignacian man was entirely devoid of the decora. 
tive impulse—we find indeed suggestions of it in some of his bone cary. 
ings—but rather that the surface of his rock, without any evident boun- 
dary or limitation, failed to stimulate this impulse. We see the same 
phenomenon in children’s drawings. A child who has got hold of a large 
sheet of paper will cover it with all sorts of images thrown helter ke 
over the surface ; but give the same child an object like a box to pz 
on, and he will instinctively put some symmetry or rhythmical repetiti 1 
into his forms ; he will inevitably relate each part in some way with the 
limiting wolitidary: f 

The question has naturally arisen—Why did these Aurignacian me n; 
who must have lived a life of the utmost hardship, subject to a terribly 
severe struggle for bare existence, expend so much energy and effort on 
these paintings and still more on the high relief carvings of their rock 
walls ? Some writers have imagined a high degree of civilization, arg 
from the fact that naturalistic representation has generally only been 
accomplished in old and sophisticated cultures like those of the Roman 
Empire or of modern times. Everything we know of Aurignacian man 
makes such a theory fantastical. Others have sought more rationally to 
attribute this activity, in appearance so great a waste of effort, to a sup- 
posed biological function. They have suggested that the primitive hun- 
ters made these images as a means of giving them control over the animals 
themselves. In favour of this we find indeed some paintings in which the 
wounds by which the animal is killed are represented, as though the 
hunter, by wounding the image, would thereby acquire a magical power 
to wound the original. Again, by sympathetic magic the multiplication of 
the images may have been held to cause an abundance of the animals 
which were necessary for food. There is great probability in this theo Y> 
since it is a common result of primitive mentality to regard images as in 
some way identical with the object imaged ; and this extends to reflections 
of a person in water or to the imprint of his footsteps. Power over the 
images or imprints gives power over the person. But while accepting the 
magical theory it does not explain everything. If magic had alone been 
considered, these painters would almost certainly have developed some 
kind of hieroglyphic, since any image, however distorted, so long as it was ’ 
recognized as standing for the animal, would have the same magic powé t 
and in that case the law of least effort would have brought about a rapid 
degeneration of the imagery. But this is not the case, for the drawings are 
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st always carried out with great care and the complete realism—par- 
rly in the case of certain sculptures and clay models—has been 
-d to a high degree. It seems probable therefore that these people 
repaid for their toil by some intense satisfaction ; that there was a 
ite object in their image-making for its own sake. We see from ob- 
1g children that whenever their emotion about any external object, 
as an animal, becomes intense, there is felt a need to externalize the 
sive image. A child who has a passion for horses will cover endless 
with representations of whatever shapes it has adopted as expressive 
orse. The difference between these Aurignacian drawings and those 
iidren lies in the vastly greater power of those early men to hold a 
ly exact mental image and subsequently project it unchanged upon 
all. It is almost as though those images which had most interest for 
unter were photographed on the retina, ready to be transferred to 
all surface later on. If I am right, then even these very early exam- 
of painting and sculpture show man’s willingness to go beyond 
ical necessities for the sake of gratuitous and non-biological 
actions, for a rudimentary kind of spiritual life. 


NEOLITHIC ART 


ym the remains which he has left us, Neolithic man seems to have 
his energies more intently towards practical ends than his Aurig- 
1 predecessor. The discovery of the art of pottery added a new 
srt to life. The smooth surfaces of his pots replaced the rough walls 
res as depositories of man’s visual imagery. But these surfaces, with 
fixed boundaries and special shapes, imposed great limitations on 
ainter. The pot itself was already a creation of the artist ; his first 
was to enhance its value, and he was willing to subordinate his 
-making propensity to this purpose. Inevitably his painted forms 
decorate the pot. And the easiest way to do this was by the repetition 
nple geometrical patterns running round the body of the vessel. 
ven when Neolithic man set out to represent animals or men, he 
>d no evidence of that extraordinary power of seizing and stating the 
visual impression of things which places Paleolithic painting in a 
ry apart. He drew, as most children begin to draw, by means of a 
of symbols for the component concepts of the object. For example 
g child’s drawing of a man consists of a circle, the simplest symbol 
e head, a vertical line, the most abbreviated symbol for neck and 

a straight line for each of the limbs, ten short lines for the fingers 

on. This symbolic summary betrays a total indifference to actual 
impression. It is rather a hieroglyphic statement of the different 

ts—head, arms, fingers, etc. It is far nearer to verbal description 
0 a visual record. If, as we may suppose, Neolithic man had elabo- 
a fairly complete conceptual language, it may well be that this had 
yed in him his predecessor’s power of apprehending a total un- 
ed impression. The concepts of the separate parts having divided 
imal into its components, the animal itself had to be expressed by 
pounding these parts. It could no longer be apprehended as a 
entity. It is hardly an exaggeration to say that a great part of an 
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artist’s training to-day is occupied in learning to counteract the distor. 
tions introduced into our vision by our conceptual language. As an in. 
stance of how profoundly this conceptual interpretation of our sensations 
go, we may cite the well-known fact that in cases of hysterical hyper- of 
an-esthesia the area affected always corresponds to some conceptual 
image such as hand, wrist, forearm—it never occupies a vague undefined 
surface of the body. 

Thus almost any artist begins by making the mask of the face too larg : 
in proportion to the skull. His attention being seized by the components— 
eyes, nose, mouth—he allows these to encroach on the nameless and 
undifferentiated surfaces of the skull. The difficulty of learning to appre- 
hend any part in correct relation to the whole visual surface is very 
great, so great indeed that many very remarkable artists never qui 2 
acquire it. And yet this difficulty was apparently non-existent to the 
Aurignacian cave-man. A 


ART OF PRIMITIVE PEOPLES 


In the art of the Bushmen of South Africa, there appears to be a sur- 
vival of the attitude of Aurignacian man. But the art of all other primitive 
cultures of to-day corresponds in its main outlines with that of Neolithic 
man and of the bronze age. In all these, the elaborate decoration of sur-— 
faces with more or less geometrical patterns is the main preoccupation of 
painter and sculptor. Representations of natural objects are no doubt very 
frequent, but these representations have been so much modified by repe- 
tition, and by the need to adapt them to the decorative schemes in which — 
they are incorporated, that they are often extremely hard to recognize, 
Indeed, it is often only when we put together a long sequence of such 
repeated forms that the representative basis of a pattern can be discovered, 
Here again we are at the opposite pole to Aurignacian man, who seems 
never to have used such convenient shorthand hieroglyphics for the 
multiplication of an image. ie 

In primitive civilizations of to-day, however, sculpture is often em- 
ployed with a more representative content, both in carving statues of 
gods, or ancestral figures, and in making masks to be worn-in cefe- 
monial dances. Such masks exist among almost all primitive peoples. 
What is most unexpected about these is that whether they come from the 
Indians of North or South America, from the various tribes of Central 
Africa, from Oceania, Indonesia, Polynesia, or New Zealand, they all have 
a general similarity of aspect. In almost all we find extensive distortion of 
the actual forms of the human or animal face. The eyes may be reduced 
to two small holes or slits, or they may make themselves globular pro- 
trusions, the nose may be an extremely long ridge down the flat surface of 
a mask or it may be a mere lump, the mouth may be made into a colossa 
grin, which displays rows of immense teeth, or it may be contracted t0 
a slit or even suppressed. Naturally enough, for long after these sculp- 
tures became known to modern European man, they were regarded as mie 
helpless stammerings of peoples incapable of rendering the human form 
truly. These deformations appeared to be due to mere incapacity. But a84— 
result of the much wider outlook upon the art of the world which nai P 
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ntly become possible, such a view is no longer maintained by serious 
ents of art. Indeed, such a view might well have been rejected by any 
otor who looked at these works with an open mind. For the finer ex- 
les show that the artist had no hesitations, that he carved his forms 
remarkable sureness of hand, and that his hand was guided by a very 
1g feeling for harmony of proportions and continuity of rhythm. The 
yrted features are no accident, they are designed to produce a par- 
ar effect on the spectator. In general they represent dead ancestors 
1e tribe, and they are inspired by a kind of ghostly and supernatural 
They do express something of the horror of death and the fearfulness 
an’s dreams of the supernatural. In all these works the artist is con- 
ed not by the literal facts of nature, but by a vivid instinctive appre- 
ion of the psychological significance of certain forms and of their 
hmic harmony. The fact that these works, from whatever quarter of 
zlobe they may come, betray a closely similar method of expressing 
in feelings, gives us the hint that probably certain patterns of social 
nization and certain levels of intellectual attainment and emotional 
ts are likely to find expression in a particular kind of art, with its own 
m of understanding the relations of form. 
his idea is confirmed by the fact that modern European man showed 
incapacity to understand these works, when he first became ac- 
nted with them, precisely because in more highly developed social 
ms men generally demand that the imagery of art should correspond 
> or less closely with the actual appearances of nature. The imagery 
h appeals most to the ordinary man of our modern civilization is that 
h corresponds most to the photograph. 
ne art of these primitive peoples is singularly pure. That this should 
) is not surprising when we consider that the social organization has 
at this stage, discovered and exploited the publicity value of art, and 
remains therefore a direct expression of the sensibility. Thus those 
rences which do exist in the arts of these primitive peoples may be 
1 aS corresponding to innate differences in the esthetic sensibility 
ie various races. And here undoubtedly two races stand out as 
emely gifted, the Polynesian and the Negro. Many objects made for 
ynal use or ornament show the keenest sense of plastic harmony, the 
delicately just proportion and organic design. In the making of 
es, whether of deities or ancestral figures, African art is however 
the richer and the more advanced of the two. 
the figures, as in the masks, what strikes us is the expression of the 
life of the imagined being, and this again in spite of the most in- 
ct proportions and extravagant distortion of the actual human form. 
vital reality is achieved by an instinctive sense of expressive form and 
e coherence and inevitability of the plastic relations. Although much 
an sculpture is rough, grotesque, and sometimes merely income 
t, it never altogether belies the artist’s sensibility, or aims at mechan- 
nd surface perfection. But what distinguishes it from most sculpture 
surprising control of three dimensional form that these artists 
ss. In most races sculptors, like painters, find it easier to conceive 
in its greatest extension to the eye, either full face or profile, and 
tors liberate themselves only slowly, and at the end of a long period 
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of tradition, from this inclination to conceive objects in the flat. Ry 
in the mature style of Greek sculpture we find traces of the four gj 
from which the sculptor has worked. The figure results, as it were, fron 
the convergence of four flat reliefs. But in Negro sculpture the arg 
appears to conceive from the first equally easily in all dimensions, 


MEXICAN AND PERUVIAN ARTS 


The arts of Central and South America are of peculiar interest, in that 
here we find quite complex social organizations capable of controlling 
a large co-operative effort for great public works, which none the le 
retained the essential qualities of the art of primitive peoples, perhaps; 
part because they continued to use the implements of primitive man, 

The Mexicans lived an orderly and well-regulated life. Even thej 
Spanish conquerors were impressed by their careful cultivation, thei 
well-planned towns and excellent houses. This life they carried on under 
the tyranny of one of the most bloodthirsty theocracies which have ever 
been invented. The very cruelty of their religion was, however, a fune. 
tion of the extraordinary vividness and exuberance of their apprehensive 
imagination of the unknown, and this intensity and fertility of imaginay 
tive conviction gives its concentrated power to their plastic creations, 
Thus whilst the actual imagery is so charged with macabre and sadistic 
horror as to check our appreciation, the unconscious feeling which bes 
trays itself in the choice of proportions and the plastic rhythms them 
selves often commands our ready acquiescence. In the more definitelj 
religious works, like the great sculptured monoliths, the extravagance 
Maya mythology leads to an intricate interweft of symbolic forms 
which, in its tropical exuberance, resembles somewhat the equa y 
religious art of India. But, unlike that of the Hindus, the native sensi; 
bility of the Central Americans led them always to hold this multiplicitj 
within the framework of a broadly conceived architectonic unity. In cet 
tain individual figures and in many masks, where no religious end see mk, 
envisaged, Maya sculpture has a placid and austere beauty of proporti¢ 
and a sensitiveness in the modelling which has rarely been surpassed, 
In a judicial estimate we must, perhaps, admit that these people, working 
only with stone-age tools, have left us more masterpieces of pure sculp 
ture than the whole of Mesopotamian, or than the majority of modeni 
European, civilizations. Their painting, which we know only through, 
miniature, is too purely hieroglyphic and conventional to have mu@, 
esthetic significance. They tended evidently to regard both low reue, 
and painting in a more purely descriptive and expository light than thet, 
sculptures in the round or in high relief. ; 

Peruvian art, which has evident affinities with that of Central Ame 
is less macabre and horrible in its imagery. It agrees with all that we Xm 
of their relatively humane civilization. It does not however give proo®™ 
quite so intense and vigorous a plastic feeling, though some of the 
heads and the rare portions of human figures from Tihuanaco are suprel 
in their broad and significant simplications. On the other hand, some 
the Nazca pots, made in the shape of human heads, are literal natural 
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ularly like some later Gothic sculpture and, like that, lack- 
Such a non-zsthetic curiosity about verisimilitude is ex- 
in the arts of primitive peoples. On the other hand the pots 
ornament, either geometrical or naturalistic plant-forms, 
2st feeling for proportion and an austere subtlety of taste 
nly be paralleled in the greatest works of European and 
This firm grasp, this tendency to affect recti-linear, or at 
controlled linear, and plastic rhythms which marks the art 
ent American civilizations is somewhat surprising in view 
igance, not to say monstrosity, of their invention. It makes 
‘finest works strangely similar to the best achievements of 
llectually gifted civilizations of the old world. And yet they 
e retained an essentially primitive and pre-logical mentality. 


EGYPT AND MESOPOTAMIA 


nse duration of Egyptian civilization, with relatively little 
life of the average citizen throughout its thousands of years, 
it was a remarkably successful solution of the problem of 
1e desires of the individual with the claims of society. 
yubt counted for much, but the tone of such representations 
> as remain, suggests that as a people the Egyptians pre- 
1 pleasures to the love of power and that they cultivated 
inement and discrimination. Such a people would be likely 
iral aptitude for the visual arts, and in fact we find under- 
t artistic production of Egypt a peculiarly instinctive and 
e of visual harmony. 
e to admit that works of genuine esthetic value form but a 
rtion of what has been left to us. We cannot doubt that non- 
s largely dominated their artistic productions. These needs 
to the religious and political conditions of Egyptian society. 
s ever been so much obsessed as the ancient Egyptians by 
‘uture life, above all by the idea of that life inhering in the 
; the desire to preserve the latter for all eternity. In conse- 
arly Pharaohs strained even the vast economic resources of 
onstruct the most perdurable and infrangible homes for 
ies. The logical outcome of this was the pyramid, a marvel 
al engineering and masonry, but too purely utilitarian, too 
ical to express complex esthetic feeling. The same feeling 
after death led them to furnish the tomb with simulacra 
of daily life and to cover its walls with pictures of their 
sures whilst on earth, since these would still be their con- 
he grave. But since these images had a purely practical 
it was only needful for them to be recognizable symbols of 
he quality of the representation, beyond the necessary 
risimilitude, was a matter of indifference. To give to these 
would have been a gratuitous waste, and when we find 
undertakers kept tomb chambers ready painted for the 
lients, we can see how essentially commercial and non- 
ult was likely to be. 
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Church and State were indissolubly united. The Pharaoh was believed 


to be the actual offspring of a God, so that religious and state art were jp. 
distinguishable. Now this religious state believed in the hypnotic effect 
of publicity on the people it governed almost more fervently than the 
modern oil or beer king. That this psychology was sound is proved 

the fact that the advertisements in which they proclaimed their yalye 
still continue to work on the modern tourist by reason of their mere size, 


costliness and magnificence. When a king like Amenhemet I left ten — 


identical replicas of his own statue at his tomb, we can see that his aim 
was practical and non-zsthetic. Moreover, like all highly organized re. 
ligions, this intense state-religion of Egypt tended to extreme conserya- 


tism, and the artists it employed were forced to conform to a rigid — 


and unchanging convention. This explains a curious fact common to most 
early art but more continuous in Egyptian art than elsewhere, namely 
that sculpture in the round attains to a more or less complete realization 
of natural form, whilst painting and bas relief (which is in effect a form 
of outline painting) remain at a relatively elementary stage. Sculpture, 
naturally enough, arrives first at a representation of natural form, since 


it is a three dimensional copy of a three dimensional object. The sculptor" 


has merely to make each plane at the same inclination, and of the same 
size, as the original to arrive at his image. But to project the three dimen- 
sional objects of nature on to a flat surface, which is the problem of pic- 
torial representation, is far more complicated. The size of any given plane 
will depend not only on its actual size but on its inclination to the line of 
vision. A plane, however large in reality, which is strongly inclined to the 
picture-plane may be reduced to a very small apparent surface. Perspec- 
tive is the science by which we can estimate exactly what distortion the 
actual form of objects must undergo in appearance when seen from any 
given angle, and this science was only attained in highly intellectual and 
advanced civilizations. 

The artists of early Dynastic and pre-Dynastic Egypt, by their keen 
aptitude for observation and their acute sensitiveness to form, had very 
quickly mastered the representation of the figure in the round, at least in 
its simpler poses, but when they came to represent objects on a flat sut- 
face they took the easiest course, namely that which avoids as far as pos- 
sible perspective distortion of the actual form. This easy course, which is 
discovered anew by almost every child, consists in choosing always the 
aspect of greatest extension parallel to the picture plane. To take a simple 
instance, the greatest extension of a penny will give a circle as represen- 
tational form, the least extension will give a single line and the interme- 


diate extensions will be ellipses. A circle is a much more legible symbol © 


for a penny than a line. Similarly, the shape of an arm stretched at right 
angles to the observer (i.e., parallel to the picture plane) will be not only 


more legible but more easily drawn than an arm stretched straight at the 
spectator, in which case every plane will undergo violent distortion by 
reason of its foreshortening. , 


On these principles, the Egyptians at an early date elaborated a vely 
complete system of linear description of objects seen always in profile 
or full face. The relation of these objects to one another was represent 


also in two dimensions only, or with only the vaguest hint of recession. 
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s this elementary, purely descriptive, delineation which religious 
rvatism petrified, so that it persisted for many centuries with scarcely 
lange. 
Nn portrait statues, since they helped to preserve the original man 
he decay of death, served biological, or perhaps we should say meta- 
‘ical, ends. For this purpose they were preferably made of the 
st stones, such as diorite or granite. And here, for once at least, the 
‘ical datum actually furthered the esthetic end. The artist, for all 
tent and skilful craftsmanship, was obliged to find the simplest 
le scheme in which to express the more fundamental plastic rela- 
of the figure, and this helped to impose an esthetically valuable 
so that some of these early realistic statues have considerable beauty 
igh the descriptive rather than the creative purpose tends to become 
ent in spite of the broad simplification of the form. Even here the 
s personal sensibility does not function fully. This descriptive 
acy of Egyptian art was also perhaps influenced by their strong 
ctual bias. This would naturally make them desire a particularly 
precise and definite statement of form. As we have seen, esthetic 
ility envisages at the same time the coherence of form, its con- 
y to a single idea, and also the multiplicity and infinity of our 
sensations. Certainly the Egyptians tended to suppress this aspect 
sibility, to freeze their lines and polish their surfaces into: mechani- 
rfection. We have also seen that the luxury motive in artistic pro- 
mn tends in the same direction, in its love of expensive shop-finish. 
esult is that the vast mass of Egyptian objects of art have the stamp 
amercial production, and appear to be uninspired by any esthetic 
\nd the same is true of the greater part of their official art, in which 
araohs advertised their prowess and success. 
1e the less the native esthetic feeling of this strangely gifted people 
iden beneath the frozen surface, ready to emerge whenever it got 
ice. At almost every period a careful search will reveal here and 
a genuine work of art, generally in some minor object or statuette 
by some lucky chance the artist was free to create independently. 
e great proof of this extraordinary situation lies in the volcanic out- 
of an intense esthetic sensibility which Akhenaton let loose. This 
1 prodigy among kings succeeded, by sheer force of conviction, in 
g for a moment the age-long crust of convention which bound the 
sensibility of the Egyptians. That this is no wild hypothesis we 
1 from the fact that his chief sculptor declared that the King had 
him. Without supposing this to be literally true, we cannot doubt 
totally new direction was given to art under this King. Everything 
or and under him had a free vitality of rhythm unapproached 
ere in Egyptian art. A little torso of a girl’s figure in University 
» London, which is said to be part of a portrait of the King’s 
er, has a tremulous sensitiveness of modelling which in this 
surpasses anything pronounced by Greek art ; whilst for subtlety 
ividuality of expression, some of the portrait heads at Berlin which 
om the royal studios anticipate the best work of the Italian Renais- 
But this bid for freedom died with the King who had inspired it, 
son-in-law Tutankhamen’s tomb was found to be filled with the 
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most expensive rubbish that money could buy from the most fashionab] 
furnishers. But though it was suppressed, nothing could actually kill this 
native Egyptian propensity. Again and again we see it flickering beneath 
the surface of Ptolemaic art, and before the dissolution of the Roman 
Empire it had blossomed out into the free and playful fantasy of Coptic t 
The civilization of Mesopotamia seems to have started at about the 
same early period as the Egyptian, to have progressed almost more 
rapidly, and to have acquired technical accomplishment in sculp 
metal work and pottery before 3000 B.c. This civilization seems to be du. 
entirely to the Sumerians, a non-Semitic people. Men of Semitic rage 
lived in Mesopotamia even before the arrival of the Sumerians and later 
on became the dominant race, but everything that shows esthetic im. 
pulse and creative power can be traced to a Sumerian origin. The 
Sumerians were a people of extraordinary organizing and commercial 
ability, but if we may infer from their imagery they had little of the 
refined sensuality, the reflective enjoyment of the pleasures of life and of 
the beauties of nature that characterized the Egyptians. We may infer 
from the wholesale human sacrifices that marked the burial of the earliest 
Kings that they too lived under a theocratic tyranny. This never seems 
however to have hardened into so thick a crust of convention as in Egypt, 
being prevented perhaps by the alternations of predominance among 
various rival city states. In any case, Sumerian art is freer than that of 
Egypt. Their artists seem to have striven rather for expressive vitality of 
rhythm than for the suave perfection of smooth surfaces and unbroken — 
contours. They were relatively indifferent to the plastic possibilities of 
the nude human figure, and it is only in the modelling of the head, and 
occasionally of arms, hands and feet, that we can estimate the degree of 
sensibility to which they attained. This, in a few cases such as the port 2 
head of Gudea in the Louvre, is of a very high quality. The broad syn- 
thetic grasp of the general structure of the head marks a great artist, but 
he was capable also of the subtlest and most delicate modelling within th 
limits of this general scheme. Comparable with this are two heads of the 
third Dynasty at Ur, which rank among the masterpieces of sculpture. 
These all belong to the climax of Mesopotamian art, in the latter halfot 
the third millennium B.c. The earlier work discovered at Ur shows com 
siderable uncertainty of style. We find sudden appearances of literal 
naturalism in certain animal forms, and this does not seem to be com 
nected with the general trend towards a decorative stylization. In man} 7 of 
the reliefs, inscriptions are not confined to the background but run ight 
across the figure, a sign, among many others, of the essentially illus ra 
tive and didactic attitude to art which the Sumerians adopted. The oa D- 
licity value of the official and religious art is constantly kept in view, af 
in the objects made for personal use which we know best from the earlit _ 
periods at Ur, the luxury quality is far more marked than the esthetit 
On the whole, we get the idea of a people but little inclined to the detache 
and reflective attitude necessary for artistic creation, but withal so naturalll 
gifted that every now and then the craftsmen whom they employed ft 
their practical publicity and luxury ends were capable of great zxsthet 
achievement. Their art never falls into the academic professional accom 
plishment which deadened so much of Egyptian art ; it is always vigorous 
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pedantic ; but, on the other hand, the Sumerians were as a people 
tle interested in art to concentrate their activities upon it. They 
ny marked inclination towards sensual refinement and its esthetic 
nes. 
h the predominance of Babylon in the early part of the second 
nium the Sumerians became permanently subject to their Semitic 
ours, who had however adopted Sumerian culture. None the less 
‘mitic control seems to have put an end to all possibility of zesthetic 
1. The fourteen centuries of Babylonian and Assyrian rule pro- 
no new artistic motive, and art, accepted merely for the publicity 
of its imagery, repeated the stock motives it had inherited from 
ian masters. This art was entirely subservient to the practical pur- 
of propaganda and publicity—to the advertisement of the super- 
1 prowess and ferocity of the Kings and their divine masters. 
from the hideous cruelties which are so complacently detailed, the 
sis was laid always upon what might serve to suggest irresistible 
force and violent energy. Almost all sensibility to plastic harmony 
eared, and the art became one of descriptive illustration with a 
_ feeling for the decorative effect of repetitive lines. Just as the 
in empire was about to fall,in the eighth century B.C., there super- 
a certain tendency to greater elegance in the proportions and more 
in the drawing, but on the whole we may say that from the 
ic point of view Mesopotamian art ceased to contribute anything 
with the fall of the Sumerian power. 


AGEAN 


hese great rigidly organized states the civilization that sprang up 
Aicsean forms a marked contrast. It suggests to us a people grouped 
sr into seaport towns by their common interests in fishing and 
ne trade or piracy. The social system being relatively elastic, the 
ual was not overwhelmed by the power of the state and there was a 
ing of democracy. Under these conditions, we might expect to find 
e sensibility of the individual would recover something of that 
tive quality that we find in primitive peoples, and which we saw was 
suppressed in the early highly organized empires. And to some 

is is true. The Adgean artist chose for the subjects of his painting 
» his frescos on walls, or his embossed metal work, almost any 
objects that had attracted his interest or attention—cuttle-fish, 
s, seaweeds, or scenes of contemporary life, bull fights, acrobats, 
at festivals, fashionable ladies. He shows a restless, capricious 
y, and a natural child-like enjoyment of the pleasure of life which 
im off from the Egyptians with their more reflective sensuality 
ir preoccupation with thelife after death, and the Mesopotamians 
eir indifference to natural beauty, and their strong social religious 
But strangely enough the sensibility thus released seems to have 
a rather poor quality. Augean art is conspicuous for the feebleness 
ythmic sense, its want of feeling for clearly organized formal rela- 
o find any equivalent to the weak inconsequent rhythms and the 
ence of structure of Aigean art, we have to turn to the style which 
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appeared for a short time at the end of the nineteenth century in Europe 
called art nouveau. That was largely the result of amateur artists aig 
covering an easy and thoughtless method of decorating a surface. And, j 2 
effect, Augean art is marked, in spite of its technical skill, with amateurish 
ness in the sense that it was satisfied with casual and rather lazy ip 
promptu inspirations, that no attempt was made to discover the i 
implications of any idea. The artists never tried to condense their casua] 
impressions and sensations into a clearly articulated synthesis. Their 
images have of course their interest for us as sketchy illustrations of cop. 
temporary life, but they have very little value as creations of form al 
harmony. Aégean art cannot, I think, show us a single masterpiece ; nO. 
where do we find that sustained effort to realize fully, and in all its purity, 
a formal synthesis such as we find scattered in isolated examples through 
the long sequence of Egyptian art, or as marks a few happy moments 9 of 
Sumerian art. 


GREEK, ROMAN, ETRUSCAN 


In Greek civilization at its height sculpture and painting were cultiva ed 
with an intensity and vigour which have rarely been equalled. The artist 
of this period became fully conscious of his réle as an interpreter of he 
spiritual life of man. Art was for him a sacred vocation, to which he wa 7 
dedicated by his talent. Sucha recognition of the high purposes of art, wher 
the artist is regarded as the equal of the poet and the philosopher, has onl 
occurred at rare intervals. The situation in Greece during the fifth an 
fourth centuries B.c. may be compared to that of China in T’ang rime E 
Italy during the Renaissance and of France since the reign of Louis XIV, 
Undoubtedly there were some approximations to such a situation at 
various times in the history of Egypt. Architects in particular ee th 
recognition of the importance of their individual initiative. Such a situ 
tion implies not only a considerable excess of wealth over what is neces- 
sary for existence (some surplusage being, of course, necessary for any 
kind of art), but a desire on men’s part for those purely disintere ted 
spiritual satisfactions which come from the love of Beauty and T t 
For we may note that these periods of what we may call the self-cor 
sciousness of art have always occurred during periods of free intelle rus 
speculation. 

One evidence of this state of things, where the spiritual valu 
gsthetic creation is accepted as valid, is the recognition given to te 
individual artist. He signs his work, and his name may be quoted as one 
who confers honour on his country. More usually the artist has to satis 
his impulse to realize esthetic synthesis under cover of some pretes of 
other ; he has—to revert to our original analogy—to make an effectit 
advertisement. But in these rare halcyon periods of art-history this i nd 
pendence from all other than esthetic necessities is more or less comple 

Yet Greek art is not only the first entirely self-conscious art that 
know of ; it stands apart from all other traditions in its almost exclusive 
research for beauty, and in particular the beauty of the human form int ne 
bloom of health and the perfection of its athletic force. 

Since the word “‘ beauty ”’ is liable to misunderstanding, I must brit ol 
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in what I imply here. We apply this word to two classes of phe- 
na which, whatever their ultimate connection, are distinct to our 
iousness. We use it, as regards a work of art, to express our recog- 
1 of its esthetic appeal. We also use it of natural objects, in par- 
r of animal and human forms, which give us a certain satisfaction. 
we are well aware that we might call a Gothic sculpture of a demon, 
drawing by Rembrandt of a fat and physically degraded woman, 
iful in the first sense, although in both cases the objects represented 
1 be called repulsively ugly. 
is double use of the word “‘ beauty ” propounds extremely difficult 
ions in zsthetics. But we may note, as common qualities of natural 
:s which we call beautiful, symmetry (as of two sides of a face) and 
irity of surfaces and contours that are uninterrupted by sudden or 
ected changes of direction, surfaces that are inviting to the eye 
ps because of the promise of pleasure to the sense of touch. 
© peculiarity of Greek art lies in this, that the Greeks endeavoured 
te the two ideas in one. They thought that art should concern itself 
t exclusively with objects of natural beauty, and that in his render- 
' these the artist should endeavour by selection to heighten those 
ies which arouse the notion of beauty in natural objects. So great 
sen the prestige of Greek civilization in philosophy and literature, 
) perfect within its narrow limits was the sculpture which resulted 
this theory, that it has dominated esthetic speculation almost from 
ay to the present time, and even to-day confusion between the two 
$ not uncommon. We frequently hear artists reproached for treating 
atural appearances, although the art of the intervening centuries can 
7 countless masterpieces to prove the irrelevance of such criticism. 
cannot doubt that the Greeks had a natural sensibility to visible 
, which was nearly if not quite as supreme as their intellectual power 
leir poetic feeling. The remains of their architecture, with its un- 
sed subtlety and perfection of proportional relation are a sufficient 
of this. In the art of sculpture (and probably of painting) this sen- 
7 was concentrated almost exclusively upon the naked human form 
greatest physical perfection. And in this direction they established 
las become the recognized standard of physical beauty for European 
n this connection we must remember that, in spite of the bitter 
hich raged between the various city-states of Greece, there was 
titution in which all participated and that was the Olympic games. 
eece united to watch naked youths from various states competing 
supreme power of victory, an honour which was sometimes cele- 
by the erection of the victor’s statue in the sacred enclosure. 
religion became then instinctively associated with something like 
hip of the perfectly developed human body. The gods themselves 
onceived as merely exceptionally perfect specimens of human 
of different ages and bodily types. For types such as Zeus and 
ios, which could not be expressed by the figure of the youthful 
they invented a type in which age had brought no physical decay, 
h wisdom and power were expressed by an extreme gravity of 


possible that these characteristics of natural beauty make their appeal 
ference from the sexual attraction of the feminine form. 
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bearing and facial aspect. This gave rise to an idea of nobility in art whic} 
has frequently had very unfortunate consequences. - 
The main theme of Greek art was the body of the young athlete, man 
or woman, and the artist’s concentration on this produced both good an 
bad results. To the good we must put such a comprehension of the leat 7 
forms of the human figure as no other art had approached, and which ha 4 
remained one of the chief characteristics of European art ever since the 
recovery of Greek conceptions in the Renaissance. This has great advan. 
tages both for painting and sculpture, since the human figure not or y 
provides a great variety of plastic sequences for zesthetic interpretation, 
but these sequences are instinctively and easily intelligible to us. On he 
other hand, this predominance of the human figure tends to limit and 
distort our vision of external nature as a whole. In particular, it has pre 
vented European artists from acquiring the intimate understandingiil of 
animal forms which some Eastern arts have attained, and has delayed, 
though not prevented, our understanding of landscape and vegetable 
forms. European art under Greek influence has tended to become exag- 
geratedly anthropocentric. 
Even in the plastic rendering of the human form, however, the narrow- 
ness of the Greek attitude has not been an unmitigated good. The athlete 
is trained witha view to the perfect execution of certain hard physical feats, 
He learns to repress all movements which are superfluous to that end, 
His body is either in a state of alert repose or in action. Neither his ace 
nor his body is likely to be particularly expressive of complicated emo- 
tional states, or at least the artist, whose prime concern is with the physical l 
perfection of his body, will tend to neglect such expressive movements, 
As a matter of fact Greek sculptors generally chose, as being most expres-_ 
sive of beauty, states of repose or very slight and simple movements. 
Indeed a whole esthetic doctrine has been constructed on this habit— 
the doctrine, namely, that sculpture should always be static. Wheneve: 
the Greek artists of what is regarded as the great period endeavourelll 0 
render movement under stress of emotion, as in the Niobe group, 
they showed how little they understood movement as expressive of a ' 
chological states. Greek sculpture remains curiously external and des- 
criptive. The sculptor gives us a marvellously accurate descr 0 
every part of the body and puts them together with a slowly acquired ane 
firmly grasped sense of how they are related in.certain poses, but except ; 
in one or two of the greatest artists, such as Myron and Pheidias 
again in later Hellenistic art, we miss that intimate sense of the inner lilt 
of the figure through which alone the last expressive perfection of vi 
rhythm can be attained. | 
This lack of instinctive feeling for vital shythiis comes out particulaly rly 
in the treatment of animal forms. The Greeks tended to read these HK 
everything else from their anthropocentric position. They observed th ine 
external forms of animals accurately enough, but they could not ents 
into their life as some more primitive peoples have. We can see the com 
trast of these two methods of plastic interpretation clearly enough in t 0st v4 
works found on the Sea of Azov where Greek and Scythian artists worke 
side by side and copied each other. % 
In later Greek sculpture of the Hellenistic period the athletic mat 
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e no longer predominated, a greater interest was shown in the female 
e, and poses expressive of more varied mental states were discov- 
In spite of a great deal more sentimentality and bad taste in the art 
1is period, there is in the best work (particularly in some female 
s) a finer sense of plastic rhythms and a more sensitive modelling of 
ices than in the works of previous periods. The prevailing idea that 
350 B.c. Greek art is decadent is justified only in so far as much of the 
- is inspired by trivial and vulgar motives. The best work cannot 
> under this condemnation, and the acceptance of movement as an 
ession of emotional states actually provided a new fund of richer and 
» perfectly harmonized plastic relations. The cause of the trivial, vulgar 
of this period must be looked for in the social conditions of the day. 
ander’s conquests and the resulting Greek domination of the East 
ght about a vastly freer intercourse around the shores of the Eastern 
iterranean, and gave rise to a flourishing industrial and trading civ- 
ion which continued under the Roman Empire. The social ambience 
ese wealthy trade centres and of Rome itself must have resembled 
any ways the social patterns of our own time. The phenomenon of 
arity made its appearance. Probably this must occur whenever a 
nercial middle class gets rapidly richer and desires to force its way 
aristocratic circles. Under such circumstances works of art have 
ys been used as weapons in the social struggle for predominance. 
the new aspirants to social eminence are generally people of crude 
ls and coarse untrained sensibility, and they set up a demand for 
‘s of art which correspond to their low mental and emotional level. 
ial or banal situations of everyday life, which can be immediately 
ehended because of their familiarity, treated with exaggerated em- 
is on their pathetic, sentimental or comic possibilities and on an ex- 
e verisimilitude of details, best fulfil this demand. 
nder these conditions works of art become divisible into two distinct 
es—one in which for some reason or another the artist can express 
yenuine «esthetic impulses, the other in which the artist uses his 
nical skill to gratify a public incapable of responding to esthetic 
als. 
ich was the situation roughly speaking from 200 B.C. to A.D. 200. As 
now; a similar situation began to appear towards the end of the 
eenth century and has persisted more or less to our own day, and 
imilarity of social pattern has gone with a still more marked division 
rks of art into esthetic and commercial groups. But whereas this 
ion produced in modern times a great creative effort among the 
rtists, there was a special reason why in the ancient world it was 
vely barren. When the Romans conquered Greece in the second 
y B.c., they carried off innumerable masterpieces of Greek sculp- 
nd set them up in Rome, obeying in this the general law that works 
have the highest prestige value, and this in spite of their own pro- 
contempt for artists. These masterpieces aroused such enthusiasm 
g the more cultured Romans, that the best artists of the time (gen- 
Greek immigrants) were employed in making copies of these Greek 
als or in giving to. Roman official portraits something of the air of 
heroic figures. Thus the more gifted artists found little scope for 
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original creative work and were forced to create fundamentally insince re 
work. This attitude caused the production during the first century Ap 
of a type of art called archaistic, in which the artist endeavoured to re 
capture the forms of a more ancient style. Inevitably, however, the more 
sophisticated and complex emotional feeling of the day conflicted with 
the formal qualities of the work which had been created in response to q 
very different mental attitude, so that whatever the superficial charm of 
such works may be, their fundamental insincerity cannot be hidden, 
Hitherto nothing has been said about painting in Greek art. For 
early and middle periods (the fifth and fourth centuries) we have no remains 
except the paintings on vases, which are only in contours round flat 
colours. But it is thought that some of these reflect the designs of he 
great wall paintings of which Greek and Latin writers speak. It must be 
admitted that the drawing on Greek vases shows the limitations of Greek 
art more clearly than its merits. The line tends to an almost flaccid 
even elegance of movement. Even more than in Greek sculpture we fe el 
the want of any controlling sense of vital rhythm in the rendering of 
movement, and in the composition we find very markedly a defect which 
may also be seen in some of the reliefs (even in the metopes of the Par- 
thenon), namely the want of real rhythmic correlation of the figures one 
with another. Finally, there is but little feeling for the relation of the 
forms with the pot which they decorate. ; ; 
The essential difference between painting and sculpture lies not in the 
rendering of individual figures, but in their relation to an imagined space, 
What we learn from literary sources, and from the pictures of Hellenistic 
and Roman times which have survived, shows us that the Greeks had 
progressed much further than the Egyptians in discovering the funda- 
mental principles of painting. They had certainly some idea of the laws 
of perspective and they had studied the foreshortening of individual 
figures, but it is doubtful whether the development of the picture space 
had ever proceeded far. The best examples, like the battle of Alexander — 
and Darius and the Aldobrandini marriage, show the figures disposed » 
across a narrow stage. In some of the decorative paintings of Pompei 
however, as also in some of the later Hellenistic reliefs, we find a ra = 
capricious suggestion of wider landscape horizons. But these never g0 
beyond a sketchy suggestion of space relations in a manner similar fo 
that of certain Chinese and Japanese decorative paintings. = 
It has been necessary to dwell at some length on the course of Greek — 
art because of its immense influence on the whole of subsequent European 
art. ‘uhe Greeks fixed for Europe the norm of the human figure and set a 
standard of realism in its rendering which European artists have never 
quite lost sight of. It has also inspired the conception of idealized form, 
implying an emphasis on whatever suggests nobility. To this day our 
portrait statues, and often our painted portraits, tend to become feeble 
and unconvincing because of this damnosa hereditas. 2 a | 
We have treated of Roman art hitherto purely as a relatively unim- ~ 
portant appendix to Hellenistic art, but in reality there was another strain 


‘The forms of the pots show that mechanical perfection and regularity of 
curvature were aimed at, rather than the direct expression of plastic rhytam 
such as we find in the best Chinese and Persian work. by 
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fluence derived from the Etruscans. This people, who had arrived 
uscany (probably from Asia Minor) long before the rise of the Roman 
, had brought with them the high level of culture and the technical 
tions of the Eastern Mediterranean. They practised a decorative art 
hich Mesopotamian and Egyptian influences were combined. From 
ixth century on, the Etruscans imported quantities of Greek works 
t and adopted Greek ideas in their own work. Even in their imitative 
-s there emerges something of a cruder, more restless vitality, with 
\dency to emphasize character. This distinctive and original quality 
*s out particularly in their terra cotta portraits. It was the custom to 
ray husband and wife lying together on a couch upon the lid of the 
ly tombs. In these there is an unmistakable sharpness of accent, an 
nctive sense of what marks individual character, which we scarcely 
elsewhere in ancient art, which is indeed particularly foreign to 
3reek, who had on the one hand his tendency to a generalized type 
sauty and on the other a power of purely external observation. ‘The 
t of character in Etruscan sculpture is not dependent on a detailed 
sm, but is the result of an instinctive feeling. It has often been re- 
ced by critics that this specific tendency of Etruscan art seems like 
erm of those qualities which flowered so magnificently in Italian art 
aries later. Whether this realistic trend of Etruscan art is due to 
Etruscans themselves or to something that emerged from the in- 
10us Italic peoples over whom they ruled, as has been suggested, 
ins doubtful, but in any case we note here a tendency already present 
tralian soil which suggests a possible origin for those qualities in later 
an art that could never have been derived from the Greco-Roman 
ire it inherited. This vivid Etruscan realism probably also affected 
an art in that form which the essentially ‘‘ Philistine ’? Roman patron 
eciated best, namely the portrait statue. It was in this branch that 
an art showed a certain originality and independence. It can hardly 
1id, however, that the Romans ever succeeded in giving to the like- 
that imaginative and esthetic significance with which later art has 
sted the portrait, both in painting: and sculpture. 


SCYTHIAN AND CHINESE 


o other centres of culture in the ancient world remain to be con- 
ed. One belongs to the region of the Steppes of Central Asia, the 
to China. We know very little about the culture of the Central 
Steppes in the early periods, but among the nomad tribes that 
ered over it the Scythians are of extraordinary importance for our 
, because they created a specific style of sculpted, or rather moulded 
in metal which has been called the ‘‘ animal style.” It is probable 
is style owes its origins to a culture that emerged from the neolithic 
with the discovery of copper somewhere before 3000 B.c. The 
er vases from Maikop in the region just North of the Caucasus are 
ably contemporary with early Sumerian art, with which they have 
analogy, but they already show a peculiarly intimate understanding 
imal forms. True Scythian art however dates, as far as we know, 
a later period, probably from the eighth or seventh century B.C., 
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and continued till the early centuries of our era. Scythian art is manj-. 
fested to us almost exclusively in the moulded bronze and gold ornaments 
and weapons which the nomad hunters and warriors carried on their per- 
sons and had buried with them in their tombs. It has a very wide range, 
extending from China to the North of Russia, and the motives used by the 
artists vary with the fauna of the districts where they worked. But al] — 
their art is based on animal forms which are often combined together i in 
the strangest way, as for instance when one animal’s body is made up 
out of the forms of a number of other animals, or the tail of one animal 
ends in the head of another. The favourite theme is either a fight between 
animals, or a horse dragged down and devoured by wolves or other 
carnivores. 

Few people have ever found such striking interpretation of a 
forms as these Scythians; none has had so intimate a feeling for the — 
rhythms of the living animal ; none has known as they did how to reduce ~ 
the complexity of natural form to so simple and yet vital a statement. Their — 
art is the exact antithesis to a descriptive art. It was not by cataloguing the 
observable facts about an animal that they proceeded, but by some in- 
timate intuition of what might be called the dominant rhythmic character 
of the beast. In this way they were able to confer the semblance of life _ 
upon forms which sometimes scarcely define the animal at all, so far has _ 
the process of plastic synthesis and abbreviation been carried. No doubt | 
the social organization of these people was of the simplest kind, and it is 
not to be wondered at that their art lacks the organized and combined 
effort which created vast and enduring monuments in the great empires _ 
of Egypt and Mesopotamia, but it never suffered from the social Te- 
straints which checked, even if they did not extinguish, the artists’ 
esthetic impulses. The art of the Scythians has the purity of csthetil 
purpose that we find in the work of primitive peoples. A Scythian plaque 
is entirely permeated with the expressive quality of its creator’s sen- 
sibility. Its forms emerge freely from that and obey no conventional 
control. Ty 

In contrast to the primitive conditions and incapacity for co-ordinated — 
endeavour which mark Scythian art production, Chinese art grew up 
ina complex and organized social system. This system must be regarded — 
indeed as, in its main outlines, one of the least imperfect social adjust-_ 
ments of the conflicting desires of individuals that have ever been devised, — 
if we may judge from the fact that it has had some kind of continuity of — 
tradition from the third millennium before Christ (and perhaps even 
from Neolithic times) down to our own day, a record which surpasses that — 
of Egypt itself. But this very continuity is in part responsible for the fact ~ 
that no great monumental or communal works of early periods have suf-— 
vived, nothing in the least comparable to the temple, tomb, and pala 
arts of Egypt and Mesopotamia, since these early monuments have bet 
continually replaced by succeeding generations. Moreover, .in China, 
until the foundation of the empire in 221 B.c., power was in the hands of 
a number of feudal princes who were too much occupied by mutual war- 
fare to accomplish any vast works. In any case, what is left to us of the — 
works of this period consists almost entirely of bronze sacrificial vessels } 
some pottery and minor works of art. But these are of such a distingt 
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acter that we cannot omit them from our study. We have seen that for 
most part the art of the ancient empires was controlled by its non- 
1etic social functions ; that imposing scale and perfection of finish 
2 aimed at, and that only here and there could the artist express even 
atively his individual sensibility. China is the only great, early, highly 
nized civilization in which we feel that the artist’s sensibility comes 
7 into play. When we look at the bronzes of the Chou period, we feel 
however rigidly the artist may have been bound to observe certain 
s in order to conform to the principles of magic and ritual, within 
e limits he had freedom. Each one of these vessels appears as a new 
overy of plastic harmonies of the most surprising kind. The propor- 
s of each part with regard to the whole, the exact curve of the galb, 
rofile, the projection of the moulded ornamentation, all have been felt 
1 an intense imaginative conviction. Moreover, however marvellous 
technical skill required for such elaborate metal work, this is never 
sted on, nothing is sacrificed to mere finish; the idea of luxury is 
nt. Chou bronzes are in fact for the most part pure works of art. 
“eover, wherever animal forms enter into the design, as they often do, 
10tice that the Chinese artist has retained, perhaps from more primi- 
times, that peculiar instinctive grasp of vital rhythm which seems 
ften to disappear from a civilized and self-conscious art. The little 
is left to us of true sculpture—mostly animal forms—bears out what 
id above, and these remain indeed among the most perfect works of 
r kind that we know of. 
Jith the unification of China under the Han Emperors not only was 
€ a great increase of wealth, but both wealth and power were more 
talized, and the social system, with its new slave class, must have 
roximated more to the patterns of other ancient empires. And, in 
, we do find at this period a certain number of works in which the 
st of luxury is attained by a display of extreme technical skill and 
oration at the expense of any clear esthetic purpose. But whereas 
where such works are the rule, in China they are the exception. The 
pture of this time shows the same synthetic grasp of formal structure 
he earlier works and a strong feeling for subtle, non-accented plastic 
‘hms. 
ince the tradition of Chinese art has never suffered any complete 
ure, it will be convenient here to continue it into later times. In the 
century of our era the growth of Buddhism had a profound influence 
hinese art. It brought with it from Central Asia types of the hybrid 
een late Greek and Hindu art which had arisen in N.W. India and 
ria. But though the actual types and poses of Buddhist imagery were 
ted from Indo-Greek originals, they were translated at once by 
ese sculptors into their own plastic idiom. This new imagery, how- 
, demanded a shift of the sculptor’s attention from animal to human 
s, since his work was dedicated to the glorification of Buddha and 
oly beings by whom he was surrounded. It was necessary to discover 
s expressive of an idealized humanity but idealized in one direction, 
ely that of the serenity attained by pure contemplation and detach- 
t from the world of illusion. Among the innumerable works of 
hist sculpture, which were produced in the sixth and succeeding 
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centuries (vast caves were filled with figures carved in niches in the rock), 
are some which succeed in expressing such an idealized humanity jg 
forms of supreme beauty and often, with a view to greater impressiveness, 
on a colossal scale. But the subordination of the sculptor’s powers to q 
strictly religious end was not entirely beneficent. For one thing Buddhist _ 
imagery, as practised in China, was for the most part extremely limited, — 
It proposed only slight variations on a single type of face and bodily char- 
acter. Nor did Chinese sculptors take much advantage of those Bud- 
dhist legends which might have given opportunities for action in the 
figure, with all the varied possibilities for rhythm which that suggested to 
European artists. More serious still for art was the tendency to regard — 
sacred images as having magical properties, so that the mere repetition of — 
sacred figures hdd a value. It sufficed for this end that the marks of holi- 
ness of the figure should be recognizable. The result was an immense 
production of merely journeyman sculpture without any claim to esthetic 
value. We have here again a case of the pursuit of a biological end sup- 
planting the spiritual esthetic activity. . , 
Painting, as well as sculpture, was pressed into the service of Buddhist 
art, and some of the finest existing examples of Chinese paintings are 
frescos which adorned Buddhist temples. But painting was not con- 
fined to Buddhist or other religious motives. Apart from fresco painting 
on temple and palace walls, the Chinese adopted as their chief medium 
water-colour on silk. They never developed a technique of tempera and 
oil painting, such as the Europeans did. This choice probably was no 
mere accident in either case, but corresponded to fundamental differences — 
of feeling in Eastern and Western culture. We have seen that Greek art — 
was influenced, in many ways unfortunately, by the artist’s desire to 
realize and describe accurately the whole anatomy of the human figure. - 
His esthetic reaction to visible nature was accompanied by a vivid 
curiosity, a desire to know all the facts as well as to feel the significance 
of their appearance. And this we may assume was an inevitable result of © 
the free intellectual activity of a people who, by their special aptitude for 
doubt and curiosity, bestowed on mankind the gift of science. The Greek 
artist thus continually modified his synthesis by analytical enquiry and — 
scientific observation, and he learned thereby to construct images which 
were equally complete in every part, which did not merely suggest the — 
real objects they represented but described them accurately and with no 
omissions. The texture of their imagery was solid from end to end ; there 
were no gaps. This was true at least of their sculptured renderings of the 
human figure and, so far as we can judge, was partly true also of the rela- _ 
tions of the figures in space as realized in their painting. In any case it 
became true of later European art. Apparently no other culture but that of 
Europe has endeavoured, in its painting and sculpture, to create this per- 
fectly consistent texture in its imagery. That is to say, to create imagery 
in which all the relations of every part cohere together not only according _ 
to esthetic needs but also according to the laws by which the appearance 
of real objects to the eye is governed. The Chinese, though their attitude 
to life has generally been more rationalistic, if not more matter of fach 
than has frequently been the case in Europe, have never had quite the 
European curiosity, have never, in any case, developed our scientific 
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ude. They have never, therefore, felt our impulse to give to their 
rery the same continuity and solidity of texture. They have been 
ent to mark those parts of the total appearances of nature which 
1ed to them significant, relying on the spectator not even to ask for 
rmation as to the rest. They have never been either so analytic or so 
riptive as the Europeans. 

or their purposes, then, water-colour on silk was an ideal medium. A 
<e of opaque oil paint upon a canvas gives to the eye a single positive 
ment of a particular tone and colour, there is nothing uncertain about 
ut a wash of water-colour on silk is varied at every point by the dif- 
it thicknesses of liquid which have dried or been absorbed by the silk 
rious points. It does not make any one positive statement, but suggests 
ossibility of different interpretations. The painter in oil is committed, 
he positive statement contained in his first brush stroke, to complete 
exture of his image by covering his canvas. The water-colourist, par- 
arly if working on silk, can leave large surfaces of untouched silk 
yeen the various parts of the total vision to which he wishes to call 
attention. 

nother result of Chinese technique in painting must be noticed. Oil 
t, having a certain viscosity, tends to cause a drag on the artist’s 
ure in making a touch, whilst liquid water-colour leaves the gesture 
ly free. The result is that what is called, by analogy, the “‘ hand- 
ing ’? of Chinese pictures is more clearly evident than it is in most 
ypean painting. This handwriting, which records the habitual and 
inant unconscious reactions of the artist, supplies one of the most 
ct expressions of his sensibility. In his main design an artist expresses 
leliberately chosen and conscious rhythmic idea ; in his handwriting 
arries this out with innumerable subtle inflections and variations 
sh, in the case of a felicitous choice of idea, harmonize with and en- 
the main theme. Great as the importance of “* hand-writing ”’ always 
been, and must be, in the art of painting, it has nowhere been re- 
ized as clearly and exploited as deliberately as by Chinese artists. 
ed their appreciation of linear rhythm has led them to regard calli- 
hy (handwriting in its literal sense) as one of the fine arts. A fine 
imen of the handwriting of a master is treasured as much as a master- 
of painting, and this attitude has constantly reacted in turn upon 
ting itself. This keen appreciation of handwriting has not been with- 
ts dangers to Chinese art, as we shall see later, and its effects would 
been greater had not Chinese artists and writers on art insisted from 
times (fifth century A.D.) on the need for the rhythm to conform to 
ital rhythms of living things. As Mr. Binyon has pointed out, this 
informs even the less intelligent talk about art. In Europe, from the 
when Zeuxis’s bunch of grapes caused birds to peck at them, the 
ptiveness of a picture has been the source of much idle admiration. 
hina the corresponding story is of how, as a great artist put the 
touch to a dragon which he was painting on a temple wall, it soared 
ough the roof and left the wall empty. This attitude shows that the 
g intuitive feeling for vital rhythms, which we noted from the first 


1 Laurence Binyon : Painting in the Far East (1923). 
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in their sculpture, not only dominated their painting, but that its import-_ 
ance was clearly recognized. 
Although painting was probably a completely self-conscious and 
elaborated art already in Han times, if not before—it is almost impossible ; 
to find anything that we can call primitive in Chinese art—it is probable 
that the power to dispose figures within a consistently imagined picture — 
Space was not fully attained until the great classic period of Chinese 
painting in T’ang times (618-905). Landscape painting (in which the con- _ 
struction of the picture space is of prime importance) was already re- 
cognized not only as a possible form of art but as one of the most import- 
ant of all expressions of the spiritual life, while Europe, with its intense 
anthropocentric bias, had to wait until the seventeenth century to arrive 
at a similar conception. ; 
The Chinese feeling for landscape and particularly for what we call 
romantic landscape, mountains and torrents, has been well analysed by — 
Mr. Waley.1 He shows how, with the over-elaborate machinery of the 
Chinese bureaucracy—a bureaucracy, moreover, composed of the most 
highly educated and cultured men of all classes—the desire to escape 
from the pressure of social life became a frequent obsession of more sensi- 
tive natures. They longed to live the life of the hermit, “ to live free and 
fearless in the isolation of the hills.”? This impulse had nothing of the 
- ascetic-religious impulse which drove the early Christians into the — 
Thebaid. It was rather the ideal of complete self-realization by release 
from social pressure. Those, too, who never even attempted this flight © 
from society, adored ‘“‘ mountains and torrents as symbols of escape,” 
and for them landscape paintings, in which this aspect of nature was em- 
phasized, became a source of spiritual satisfaction. iF 
Chinese painting, then, acquired, at a far earlier date than European, 
the practice of vast space constructions. These artists, however, never 
seem to have worked out the laws of perspective with the completeness — 
of later European painting. On the other hand they were impelled, by 
their special feeling for the overtones of nature, to study atmospheric 
effects of a kind which European art overlooked, until the nineteenth - 
century, as being too elusive to admit into the more rigid context of their 
designs. : i 
Nor was landscape the only aspect of painting in which the Chinese an- 
ticipated by many centuries the course of European art. Already in the 
T’ang period they created genre pieces, in which they expressed the sub- 
tlest spiritual overtones of a highly refined social life. Such, for instance, 
is the celebrated painting called “‘ Listening to Music”? by Chou Fang — 
of the early ninth century. Here the whole design depends on the relative — 
positions of the figures to each other in the vaguely suggested picture — 
space, and on the significance of their poses. It succeeds in arousing 4 
mood of recueillement? not unlike that which emanates from some of 
Giorgione’s compositions. But whereas Giorgione expresses this mood 
through a complete plastic realization, the Chinese painter attains a 


* Arthur Waley : An Introduction to the Study of Chinese Painting (1923). 


2 This word, for which old English writers frankly used recollection, implied 
the ingathering of the personality for a contemplative attitude. We might, 
perhaps, use the word re-collection. 
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iilar spiritual end mainly by the subtle perfection of his divisions of 
picture surface, plastic relief and space recession being but faintly 
gested. 
With comparatively rare exceptions, Chinese art seems to have been 
direct outcome of esthetic impulses aiming at pure spiritual satisfac- 
as. A certain proportion of the minor works of art bear the impress of 

desire for luxury and have the inexpressive shop-finish which results 
m. that, but, in the main, art was not captured by society for biological 

t was a free art. The Chinese are perhaps the only people who have 

istantly recognized the spiritual function of art, in a way that has only 
ypened occasionally elsewhere. 
And yet we have only to look at the general level of nineteenth century 
inese art to recognize that the Chinese tradition has suffered a process 
decay, and has tended to sacrifice to trivial amusement or idle curiosity 
e Chinese “ curio ” and ‘‘ Chinoiseries ’’ are evidence) the more in- 
se and important spiritual states to which their great art had given 
yression in earlier times. When we study the causes of asimilar degrada- 
n in European art, we shall find that a trivial pleasure in mere veri- 
iilitude has been a large factor, but in China, where complete, “‘ pho- 
rraphic ”’ imagery was never attained, the causes must be sought else- 
ere. They lie, in part, in that very vivid consciousness of the spiritual 
wer of esthetic creation. This led to an unintelligent reverence not 
ly for the artist’s creative power but for all that is accessory to that. In 
. passion for collecting, which such a highly cultured society developed, 
logical forces found a more devious access to the realm of art. The 
rship of rarity and antiquity, and the consequent prestige of those who 
1 acquired rare antique pieces, led to a brisk trade in forgery and pas- 
he, to the deliberate imitation of ancient models and the choking of 
thetic feeling by a mass of pedantic learning. Besides this, we must note 
: ill effects upon painting of a perfectly genuine bias towards a literary 
derstanding of the art. This induced a desire on the artist’s part to 
derline the poetical overtones of visual form and led, from Sung times 
, to an almost total indifference to plastic values and to an exaggeration 
the scenically impressive aspects of nature. 


JAPANESE ART 


that has been suggested here to explain the decay of what was one 
the greatest and most consistent esthetic traditions in the world is 
e, in a greater degree, of Japan. Working, as the Japanese did, under 
influence of an indiscriminate admiration of their Chinese masters, the 
antry and falsification which connoisseurship induces was a constant 
to genuine esthetic expression, and we find, alongside of the vulgar 
e of mere technical skill and shop-finish, a curious inverse pheno- 
non. The connoisseur is quick enough to see the vulgarity of shop- 
sh and to recognize the value of those irregularities of texture which 
the result of the artist’s sensibility. But this led him to an incon- 
rate admiration for works of art in which these qualities were de- 
rately simulated. Many Japanese works of art were made by extremely 
ed craftsmen, consciously giving an air of rough or primitive crafts- 
ship to their creations. This sentimental insincerity has been the 
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in modern Europe.’ It appears to arise as an inevitable commercial ex- 
ploitation of the recognition on the part of any society of the importance 
of esthetic feeling. 

But whilst this pedantic zstheticism and its consequent insincerity of — 
Sentiment is the most marked and distinctive characteristic of Japanese _ 
art, even from early times, it is impossible to deny the marked aptitude of | 
the Japanese people for artistic creation. One cannot doubt, indeed, that — 
they were not only capable of producing a great art, but had an intense — 
will to such production, if only they could have readjusted their senti- 
mental attitude. As it is, some of the sculptures of the ninth century re- ; 
tain much of the impressiveness of the T’ang originals from which they | 


bane of Japanese art. We are of course familiar with this phenomenon : 
f 


derive, with the addition of a certain fragile elegance and subtlety which 
are distinctly Japanese. Again in the sixteenth century Matabei created a 
genre style which expresses a personal and original outlook on life, nor 
can we deny genius, though of a vulgar kind, to Korin. We see here, 
however, the inevitable counter-effect of that esthetic preciosity and pe- ; 
dantry which beset the Japanese, namely that when an artist, brought up — 
in such an artistic ambience, endeavours to rely on his own visual ex- 
periences, he finds himself without any guidance whatever, and almost 
inevitably falls back either on a trivial and unintelligent imitation of 
nature or on a crude romantic or melodramatic emphasis. | 
But perhaps the most interesting phase of Japanese art was that which, 
in the eighteenth and early nineteenth centuries, grew up spontaneously — 
in a quite popular and unlearned ambience. This took the form of cheap 
coloured woodcut prints of scenes of popular life, of a comic, pathetic or 
erotic character. This art, which was entirely disregarded by the cultured 
classes, and was first appreciated by European connoisseurs, has, at 
times, just that vital inspiration, that direct contact with experience, in 
which Japanese art had hitherto been almost entirely lacking. Though 
the most celebrated of those artists, Hokusai, is tainted with a too con-— 
scious and vulgar virtuosity, one or two others, and particularly Utamaro, 
attained to a really expressive beauty of design and linear rhythm. It 
is a noteworthy curiosity that some of his pornographic prints are genuine 
works of art. It is curious, because in almost all other periods and coun- 
tries we notice that a preoccupation with this particular feeling has been 
disastrous to the esthetic quality of the resultant imagery. This observa- 
tion, which has almost universal validity, is indeed quite in keeping with 
what we know of the relation of the emotions of real life to the emotional 
content of works of art. For whilst, on the one hand; the whole history 
of art shows that art is nourished upon the actual emotional life of the — 
artist, and springs, at least in part, from his desire to realize that more 
fully by expression, on the other hand we observe that it is only when 
the artist can stand apart from his own personal feeling and can view it 
with a certain detachment, as part of a greater whole, that the expression ~ 
attains the unity and organic coherence of a great work of art, and we 
may well suppose that the emotion of physical desire is too physiological — 
to be amenable easily to this contemplative detachment. Certain it is, 


1The mechanical battering of machine-spun silver and copper vessels to 
imitate the surface of hand-made objects is a common example. 
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any case, that pornographic imagery which is also esthetically 
uable is extremely rare. 

Like the Japanese the Coreans derived their art from the Chinese, but 
ir temperamental reaction was very different. With less creative energy, 
ir interpretation of the Chinese tradition is more cautious and refined, 
h none of the sometimes vulgar emphasis of the Japanese. 


INDIAN ART 


There is no art more singular than the Indian. It covers a vast area and 
. though there are local and temporal modifications, the specific 
ities of the style are unmistakable wherever it has penetrated, from 
Afghan frontier to Cambodia and Java. It is one of the most original 
| self-contained arts of which we know, proceeding upon principles 
ich distinguish it in some ways from all other known arts. The sur- 
ing monuments of Indian art begin at a relatively late date, viz., third 
tury B.c., and though in this and in the subsequent period foreign— 
sian and Greco-Roman— influences are apparent, it developed almost 
nediately that specific quality which was to distinguish it throughout. 
re than any other art, Indian seems to have been self-determined, to 
the pure expression of the specific sensibility of its people. For it is 
y in many ways one of the purest of all arts belonging to a complex and 
hly organized civilization. It is probable that all of these characteristics 
ive from the Indian attitude to religion, for this art is more entirely 
ind up with religious mythology than any other. Whereas in the early 
vires religion is an adjunct of the State, all art, even that specifically de- 
ited to the Gods, tends to become a field for State propaganda and 
licity and to have the impurity of official art. But in India religious senti- 
nt transcended the motive of the State, and the splendour of the tem- 
; was a genuine offering to the God, not a means to heighten the royal 
stige. Under such conditions we should expect to find that Indian art 
| surpassed all others, since, as we have seen, the artist’s sensibility has 
sly been so free from biological:interference as in India. But here 
1es in the fact that Indian sensibility differs so profoundly from not 
y our own but almost all other sensibilities as to embarrass our judg- 
t and check our esthetic response. In almost all other arts the unity 
ny complex whole is attained by what we may call the architectonic 
hod, since it is a method most clearly seen in architecture. It depends 
n the systematic subordination of parts to one another proceeding in 
essive units of design. Thus the ornamental details of, say, an acanthus 
are subordinated to the conception of the capital as a whole unit. 
shape, size and proportions of the capital are subordinated to the 
of the column as a whole. The columns and their interspaces are 
ordinate to the idea of the story as a whole, and each story depends on 
nature of the facade as a whole, and so on. And this principle tends to 
ern all great sculptural or pictorial monuments. But it appears to be 
cely demanded by Indian esthetic feeling. It would be an exaggera- 
to say that this demand is altogether lacking, but it exercises very 
e control. The Indian artist felt free to weave an unending texture of 
merable interlacing plastic forms over the surfaces of temples and 
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rock-cut chapels. The tropical exuberance of his fantastic and sometimes | 

monstrous inventions seems unchecked even by “physical difficulties, 
No Other people - has ever/dreamed of sculpting such great temples out 

of the solid rock as he has. Indeed, Indian architecture proceeds, Not ag ‘ 
ours, according to the principles of construction; it is rather conceived ag _ 

~ an object cut out of a solid material as an ivory figure might be. For un. _ 

doubtedly the Indian-artists had “an_extraordi narily developed plastic 

sense. Now in other arts, particularly in European, we find that a strong 

‘ 

a 


plastic feeling generally goes with firm architectonic control. In general 
those schools or periods wherein plastic feeling has been weak have 
tended to picturesque exuberance and decorative colour effects. But in — 
India it is the reverse, and the plastic sense has been developed almost at § 
the expense of architectonic control. Indian sculpture indeed shows an 
extraordinary § grasp of three-dimensional form. In the West sculptors _ 
were continually obsessed by the full-face aspect of the figure, as we see in 
most early reliefs. It was only little by little that they ceased to feel the con- 
trol of the four facets of the rectangular block out of which a figure was — 
carved ; only by degrees that they could allow the limbs ofa figure to move _ 
freely in every direction. But the Indians who could carve a whole temple — 
out of a rock face felt no such constraint, and even when their mythology 
conceived of Gods with many arms and heads dancing they were able © 
more or less successfully to solve the extravagant plastic problem suchan 
lidea presents. The nude human figure plays as great a réle in Indian asin _ 
es art, but the sculptor’s attitude is strangely contrasted. All art is — 
inevitably rooted in sensuality, but the question of how that is elaborated 
by social habits, by philosophy and by religion, what overtones it emits, — 
is decisive for the arts. Now Indian sensuality seems less transmuted by 
reflection than that of the West ; it is at once religious and predominantly 
erotic. Whereas the Greeks were moved mainly by the athletic perfection — 
of the nude figure, the Indians felt most the female figure and the seduc- 
tive charm of its free flexibility of movement. The result is a certain — 
languid flaccidity in the dominant rhythms of Indian sculpture. And 
as these rhythms are interwoven in unbroken sequence, with no clear 
architectonic control, they rarely command complete esthetic acquies- 
cence to the Western eye. There are, of course, many exceptions to such 
‘a general estimate. At Ellora, for instance, the whole design of the — 
rock-cut temple has a satisfying architectonic unity, and the com- 
position and rhythmic idea of many of the reliefs is easily apprehended, — 
whilst individual figures are often modelled with the utmost sensitiveness 
and delicacy of feeling. At Anuradhapura, in Ceylon, a greater restraint 
in the rhythm gives to some figures singular impressiveness. Again at 
Borobadur the Javanese sculptors invented an extremely picturesque 
style of narrative relief which is as lucid in its organic relations and 
appropriate in expression as the best of such reliefs elsewhere. 

It is probable that painting was no less important than sculpture during 
the great periods of creative activity, but very little has survived. The ~ 
frescoes at Ajanta show a narrative style of great freedom, with much 
of the same easy command of varied poses as the sculpture, 
but a relatively feeble and capricious sense of the construction of an 

« ideated space. Judging from fragmentary reproductions, one may surmisé 
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t the frescos at Bagh show a much nearer approach to complete 
betel design as understood i in Europe and a surprising POWSE of ren- 
ing difficult aspects of vision. 
ndian painting took a fresh start at the Moghul Court, basing itself on 
sian miniatures. This decorative art is of no great interest, but the 
put school developed a more authentic native style, which is how- 
r mainly decorative and descriptive, with ele Rigen Teens and a 
dency to literalism i in the details. 


THE ART OF THE DARK AGES 


sradually, as the elaborate bureaucratic organization of the Roman 
pire went to pieces under the constant pressure of the wanderings of 
barbaric tribes, Northern and Western Europe reverted to a primitive 
ture. Wealth became insufficient for elaborate artistic creations, and 
arts were reduced to the ornamentation of weapons and rough 
ellery. These took the form of geometrical patterns filled ‘in with 
yured stones, glass and enamel, in a style of technique and design 
ich derived from those practised by the Sarmatians in Southern 
ssia and the Caucasus. This style appears to have spread north and 
t and thence over Gaul and Britain. The Sarmatians were akin to the 
thians, but their art had little of the rare plastic sensibility of that ' 
ple. The style of the Dark Ages in Europe is lacking in organization 3 
; vague, incoherent and rambling. Though it is rough and barbaric, 
hows none of the delicate sensibility to form which we have noted in 
art of primitive peoples like the Polynesians and Negroes. There is 
curious exception to this relative insignificance of the art of the Dark 
*s, namely the crosses erected in Northumberland and on the Scottish 
der during the seventh century. These belong to an altogether higher 
ture, and suggest connections with South-Eastern Europe. Painting 
tinued in the form of illuminated MSS. executed in monasteries, and 
; either, like the Irish, based on the Sarmatian style or, in Central 
‘ope, lived on distorted reminiscences of Classical art. 


BYZANTINE AND SASSANID ART 


n the Eastern Mediterranean region, however, the situation through- 
these centuries was very different. Here the Empire held out and 
ntained something of the tradition of Classical culture. But, though 
ch of the organization remained, the spirit underwent a profound 
nge, and this change expressed itself in a new art which gradually 
srged from the Classical tradition. It was this new art, which grew up 
he countries around the eastern end of the Mediterranean, that formed 
basis of what was destined to become the general style of European 
By the twelfth century, if not earlier, a consistent and fairly uniform 
e of sculptural and pictorial iconography had become established 
yughout Europe. The change was from the exhausted, descriptive, 
aralistic art of the later Empire to an art of much less accomplish- 
it, as far as knowledge of nature is concerned, but of greater expressive 
ver and far richer and more varied decorative effect. The question of ° 
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where and how this change was effected has been fiercely debated. Some 
have sought for the cradle of the new art in the East, others have claimed 
it as an evolution within the Classical tradition, and even believed that 
Rome was the centre. It can scarcely be disputed, however, that wherever 
the first germ of the new ideas emerged—and it may have emerged simul- 
taneously in more than one centre—by far the most striking and evident 
examples of the new style derive from Egypt, Syria, Sassanid Persia and 
Byzantium. 


The essentially external and ritualistic Paganism which remained the 


Official religion of the Roman Empire was adequately expressed by 
official Hellenistic art. But long before Christianity appeared Paganism 
had been deeply undermined by various imported mystical religions. In 
particular, the Egyptian preoccupation with the life after death had, for 
some time before the birth of Christ, produced a profound influence 
through the worship of Isis which, like Christianity, assured the believer 
of victory over death and the possibility of salvation in the next life. Thus 
the formule of Hellenistic art were no longer adequate to the spiritual 
needs of the day. None the less Isiac, as well as, later on, Christian myths 


had perforce to be figured more or less in Hellenistic pictorial and sculp- — 


tural idioms. In the nature of things, this could not be more than a tem- 
porary makeshift. It is doubtful whether Rome itself had enough artistic 
feeling ever to have found an alternative, but in the Eastern Mediter- 
ranean as well as in Byzantium itself, with its close Eastern contacts, 
there was the possibility of such a transformation. 

And here a curious factor intervened. With the growing impoverish- 
ment and financial stress of the Empire it became increasingly difficult to 
maintain a high level of technical skill. In the West this merely led to 


more and more clumsy repetitions of Hellenistic forms, but we find a — 


different situation in the East. In Egypt, for instance, the native Egyptian 
(Coptic) sculptors worked on Hellenistic models but without the tech- 
nical training which Greek artists had had. Their deeply imbued esthetic 


feeling, however, could not be satisfied with merely feeble imitation of 


the given forms. They had to produce something which, whilst within 
their limited technical power, yet satisfied at least their age-long decora- 
tive instincts. Since they could not carve an acanthus leaf with its natural 
curvature of exfoliation, they repeated the easiest part of the design—the 
sharp triangular serrated edges. They cut deep incisions, leaving roughly 
triangular projections, in a decorative scheme over the surface of the 
stone, and this produced a sculpture which by its richly lighted and 
shaded surfaces gave an effect, as it were, of colour. More and more such 
** coloured ”’ effects tended to replace the plastic forms of the original. 
Or if the Copts sculpted Greek amorini, though they had little idea of 
the proportions and scarcely any of the anatomy of the human figure, 
they managed to give to them something of the sensual charm which 
underlay much of ancient Egyptian sculpture. The same is true of the 
painted portrait heads which were inserted into the tops of mummy cases. 
These start with typical Hellenistic “‘ennobled” realism, but rapidly lose 


the regularity of feature of the models and by sheer simplification, loss 


of modelling and reliance on outline, rather than shading, take on a new 


character, becoming more emphatic and inspired by an instinctive sens¢ — 
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ritality and individual personality. It is evident that a new control over 
expression of psychological values through elementary forms is being 
ated, and is replacing the literal descriptive realism of Graeco-Roman 
We note then that technical incompetence may, under certain con- 
ons, actually be favourable to xsthetic invention, although under 
er conditions technical power may be of the utmost service. 

some of the most striking evidences of the new idea are the great reliefs 
on rock faces to commemorate the glories of the Sassanid Kings, and 
yarticular their victories over their Roman invaders. Here almost all 
forms are those of a debased Roman tradition, but they are related to 
another with a new sense of the expressive possibilities of composing 
arge masses ; there is a new dramatic energy in the poses very distinct 
n the tired rhetoric of similar Roman monuments. There is a new 
lity in the rhythms, particularly where animal forms are concerned, 
in this we may suspect the survival of Scythian influence. In their 
al reliefs on silver bowls and jugs we find the same evidence of the 
jual formation of a new vividly expressive decorative style out of Roman 
erial. Finally, in their silk brocades this style takes on its complete 
ty of character. 

most identically similar silk brocades were being executed at the 
e time (fifth and sixth centuries) in Byzantium and it was here, in 
it was still the great world centre of culture, that the new art produced 
sreatest triumphs. Here, besides the new and magnificent architec- 
:, of which St. Sophia is the grandest exposition, a great style of monu- 
ital wall painting (in the form of mosaic) was developed. In these 
ks the illusion of real relief and modelling given by light and shade, 
inderstood by Hellenistic painters, was gradually and intentionally 
ndoned. Organization in depth is sacrificed to a more perfect, more 
oratively effective organization of the flat surface of the wall. Firmly 
igned flat masses with clearly marked contours replace modelling. 
-se artists rely for their effect on the impressive ordering of the large 
sions of the flat surface and the decorative splendour of the colour of 
e divisions, and upon the new power of suggesting vital energy and 
sonality in the contours of their imposing figures. 

laturally enough, since the Christian contempt for the body had re- 
ed the Greek worship of the nude athlete, it was upon the drawing of 
face that the Byzantine artist concentrated. It is evident from these 
saics that this style afforded a new power of suggesting psychological 
es. It was particularly in this respect that it was able to embody the 
rations of Christian supernaturalism, though it also, especially in 
earlier period, served to glorify the power of the Emperor. 

‘his mosaic decoration of the new system of Church building was the 
n artistic form of the Byzantine culture. Sculpture was mostly used 
decorative purposes in bas reliefs of marble or ivory. In general, the 
iciples of plastic relief were abandoned in favour of the richer organi- 
on of flat surfaces. 'In theivories of this later period we find a tendency 


This abandonment of sculpture was also due to the iconoclastic movement 
ch led finally to the separation of the Eastern and Western Churches. The 
its of their Mohammedan enemies that they were idolaters led the Emperors 
1. 726-843 to proscribe the use of images. 
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to an insensitive perfection of finish which betrays a non-zsthetic motive, 
but on the whole what surprises us most in Byzantine art is that, in the 
long period through which it continued, the artists’ sensibility seems 
always to find expression. An extraordinarily just sense of proportion in 
the general plastic form of objects (such for instance as the silver vessels 
for service in the churches), an exquisite taste in the spacing of their 
decoration, and still more for the value of untouched surfaces, and an 
astounding power of expression in their rendering of figures, within the 
narrow limits which their methods of design imposed, are what strike 
us in Byzantine works of art of almost all periods down to the fall of Con- 
stantinople. This art indicates a very limited outlook upon life with little 
interest in nature, owing to the restrictions imposed by a rigid religious 
orthodoxy, but within these limits it is singularly free from the impress 
of non-esthetic impulses. For all the proverbial splendour and corrup- 
tion of the Byzantine court, its art is innocent of the motive of vulgar 
display. It is in this a striking contrast to the art of all the ancient Empires 
except the Chinese. 

How great and surprising was the vitality of this “‘ Acodbect Empire 
in the arts, as well as in policy, has recently become more apparent since 
researches in Bulgaria and Rumania have brought to light a number of 
fresco paintings of the twelfth century which show a remarkable renas- 
cence. In these we find signs of a new dramatic power and a search for 
greater realism in the rendering of the figure, which anticipated and pro- 
bably influenced the beginnings of the far greater Italian renascence in 
the fourteenth century. 


RUSSIAN ART 


Byzantine painters of the twelfth century also found their way into 
Russia, where some of their masterpieces both in fresco and panel paint- 
ing are still preserved. These artists were the originators of the native 
Russian School.-This school is one of the most curious in the history of 
art in that it adhered with an extraordinary conservatism to the principles 
of its earliest tradition, so that even nineteenth century ikons remain 
essentially Byzantine in style. Whilst the rest of Europe was exploring all 
the possibilities for pictorial design which the infinite variety of nature 
reveals, the Russians continued to paint almost entirely without reference 
to their visual experience. Such changes as occurred were in the nature 
of mere variations of colour and tone harmonies within the fixed tradi- 
tional formula of composition and figure-drawing. None the less, in the 
fifteenth century a few artists, of whom Rublev is the best-known, found 
means to express an individual feeling within these prescribed limits. This 
strange fixity of a pictorial tradition is comparable to that of the sculp- 
tural tradition of Egypt and like it is due to priestly predominance, for in 
Russia the art of painting remained until comparatively modern times a 
purely religious affair. This rigid conservatism of hieratic art is of course 
in harmony with the universally observed fact that wherever magical pro- 
perties are attributed to objects these retain archaic forms unaffected by 
changes in all the other objects of social use, as for instance in the per- 
sistent use of stone axes and knives for sacrificial purposes. 
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MOHAMMEDAN ART 


As we have seen, those countries over which Mohammedanism first 
pread were the homes of this new Christian art, and art there developed 
or a time along the same lines. Even the Mohammedan objection to the 
mages of men and animals did not take effect at first and never was 
bserved fully in Persia. Indeed the earlier centuries of Mohammedanism 
roduced an art as vital and as esthetically free as that of Byzantium 
self. The bronze sculptures of animals of Fatimite Egypt and a few 
imilar examples from Persia are consummate expressions of vital rhythms 
ondensed into a severely synthetic form. Pottery, particularly in Syria and 
ersia, produced a decorative art, in which animal forms predominate, 
f unsurpassed sensibility in the drawing and an exquisite taste in the 
roportions. None the less, in the long run the bad effects of the disap- 
roval of figure design led to the development of an art of geometrical 
rnamentation, which became incoherent in its profuse repetition of 
imilar details. A certain intellectual indolence and a love of rich pro- 
usion gradually undermined the art of Mohammedan countries, until it 
as become almost the archetype of what vulgar taste and thoughtless 
adustry can accomplish, although among unsophisticated craftsmen we 
aay still find evidence of the delicate sensibility to colour and form 
yhich distinguishes these peoples. 


PAINTING AND SCULPTURE: N. AND W. EUROPE— 
THE END OF THE MIDDLE AGES 


In North-Western Europe by the twelfth century the level of civiliza- 
ion and the consequent accumulation of wealth had proceeded far 
nough to admit of Church building on a large scale, and an extraordinary 
utburst of architectural experiment took ,place in most European 
countries. With this went a great revival of sculpture. The output of the 
welfth century is enormous in quantity and shows an extraordinary 
srtility in the discovery of new sculptural ideas. To a great extent this 
culpture was subservient to architecture, and the problem of adapting 
culptural forms to given situations, such as the adornment of capitals 
nd the tympana or jambs of great entrance doorways, at the same time 
xpressing therein Christian doctrine and mythology, posed for the 
culptor the limiting conditions of his art. The sculptures had to have a 
ertain decorative richness of effect, and the dramatic and moral import 
f the scenes had to be made more or less clear to the onlooker. In many 
ays the art which was thus developed is curiously like that of Greece 

the sixth century B.c. There, too, a flourishing and relatively rich 
vilization was just emerging from a “‘ dark age ”’ ; there, too, the artists 
ere confronted with problems to which no traditional answer lay to 

nd ; there, too, the decoration of sacred edifices was the occasion, and 

e narration of sacred legends the motive, of the sculpture. 

In both cases the sculptors found, in the repetition of the small folds 

thin drapery clinging to the figure, a ready means of getting at once a 

corative “‘ colour ”’ effect and of describing the shape of the limbs, with 
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the result that if one had only part of a draped figure from a twelfth cen- 
tury French church and part of one of the archaic statues of Greece to 
compare, one might almost be in doubt as to which was which. But in 
whole figures, still more in compositions, the differences would at once 
appear, for whereas the Greek was mainly preoccupied with realizing his 
idea of the harmoniously draped athletic body, the Romanesque sculptor’s 
first concern was with the vivid narration of a sacred event or of some 
personality chosen for spiritual or moral rather than physical perfection. 
The result was that the Romanesque artist relied chiefly on facial ex- 
pression. As to the body, he neglected its possibilities regarded as pure 
form and used it for the psychological values which its pose and move- 
ment could evoke. He attained to far greater variety of facial type and 
expression as compared to the fixed conventional smile of the early 
Greek. Moreover, as a natural outcome of the dramatic interplay of the 
figures, he devised rhythmic schemes which united many figures more 
clearly into a single design than the Greek artist had. Even in the treat- 
ment of the surface there is a difference. In sculpting the closely repeated 
folds of a drapery, or the strands of hair, or the feathers of a wing the 
Greek artist generally aimed at a mechanical regularity and uniformity 
of line, at an even perfection of finish, whereas in Romanesque art the 
artist’s sensibility was generally allowed freer play.’ 

Towards the end of the twelfth century, Romanesque sculpture under- 
went a change almost exactly analogous to the change in Greek art from 
archaic to free. The decorative ‘‘ coloured ” effects given to details by 
repetitions of shallow grooves gave place to a more purely plastic treat- 
ment, freer and more significant movement of planes. Together with this, 
we note a new comprehension of the actual structure of the human figure 
and that easy control of varied and expressive gesture which grew out 
of the dramatic and psychological nature of the religious themes. Some 
of the figures of Prophets on Rheims cathedral must count among the 
supreme examples of plastic harmony. But already in the cathedral build- 
ing of the thirteenth century a disturbing influence is at work. The com- 
plete mastery of the problem of stone-vaulting, which had just been 
attained, gave rise to a desire to exploit architecture with a view to 
publicity. The various towns vied with one another in the size and magni- 
ficence of their cathedrals. Not only was the possession of relics one of 
the best financial assets of a town or monastery, but the splendour and 
magnificence of the church which contained them would increase its 
celebrity. However the effect of this irruption of biological motives, which 
is so evident in thirteenth century architecture, is not so immediately 
evident in sculpture. Still, by the end of the century it had produced a 
distinct weakening of esthetic feeling. A certain coyness of gesture and 
expression gives to the figures a more facile and popular charm ; an ele- 
gant complexity in the folds of the drapery adds to the arresting appeal 
and allows of an increasing display of purely technical dexterity. In the 
fourteenth century plastic significance was more and more sacrificed to 
decorative enrichment and a flattering sweetness in the psychological 
implications of the figures. 


1 Most of the German sculpture of the twelfth century, however, is markedly 
insensitive and harshly “‘ finished.”’ . 
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We must turn now to the art of painting in Northern and Western 
urope in the period from the fall of the Roman Empire to the end of the 
liddle Ages. During the Dark Ages painting occupied a very peculiar 
sition. It took the form of the illumination of manuscripts and was 
rried on almost exclusively in monasteries. The tradition of the art 
the earlier centuries was based on reminiscences of Roman wall paint- 
gs as practised in the catacombs. This was progressively simplified, with 
gradual loss of the knowledge of light and shade and space construction 
which Greek art had attained. More and more it became a simple art 
‘conventional outline drawing, with figures seen in frontal positions and 
namental enrichments. This process was also hastened by influences 
9m Byzantine models. Painting, being carried on in monasteries upon 
cient traditional models in almost complete seclusion from contem- 
rary life, became a veritable orgy of stylistic experiment, with hardly 
y controlling principle and above all without the inspiration which can 
ily come from contemplating the infinite diversity of nature. Here again, 
in later Chinese painting, we see an art, free from any anti-xsthetic 
cial pressure, becoming enfeebled by the exclusive and narrow profes- 
ynal sophistication of its exponents. The Bayeux tapestry, with its 
ave amateurish attempt to describe somehow or other a contemporary 
ent, brings the possibility of a new spirit into painting and with the 
nsiderable development of fresco painting on the walls of churches in 
e twelfth century,! painting is once more started upon a sequence 
uich runs more or less pari passu with that of contemporary sculpture, 
ough with the usual lag in the matter of naturalistic representation and 
derstanding of the human figure. 

In the thirteenth century an event took place which, from the point of 
>w of painting, was a merely external accident, but which none the less 
ted very unfavourably on the development of painting in Northern 
untries, and gave to Italian painting an immense handicap. This was 
e French discovery of the art of vaulting and conveying the roof stresses 
a relatively small number of supports. This allowed the walls to be 
nost entirely replaced by stained glass windows, which thus usurped the 
ace which the fresco painter required. The Italians were never affected 
this engineering enthusiasm; they continued to rely on walls to support 
eir roofs and thus allowed scope for the painter. It was due to this cir- 
mstance that in the Northern countries painting was confined to the 
signing of stained glass windows, to which the simplest methods of 
t contour design were best adapted, and to miniature painting. Now 
> small scale of the miniature in illuminated manuscripts renders the 
e comparatively indifferent to those effects, produced by the general. 
chitecture of the design, which are of the utmost importance in fresco 
inting. On the other hand, minute realistic detail and intricately 
namental enrichment have a special charm to the eye that can pore 
er the page. The best illuminators were employed increasingly to 
ecute Books of Hours for royal and princely patrons, and increasingly 


St. Savin near Poitiers and the churches around Barcelona give us the 
asure of this art, in which a more or less Byzantine formula is forced into a 
de expressiveness. St. Eliza presso Nepi gives us the Italian analogue, already 
more aware of pictorial science. 
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the artist was led to interest and amuse an idle curiosity by the exactitude 
of a rather trivial realism and to gratify the desire for luxury by pro- 
fusion, intricacy and precision in the ornamental borders. By the end of 
the fourteenth century, with growing wealth and a growing frankness in 
the admission of mundane interests even in houses of devotion, these 
manuscripts became more and more luxurious and splendid and propor- 
tionately negligible as works of art. But the chief significance of these > 
miniatures for the art of painting lay in the love of realistic representation. 
In the Hours of the Duc de Berri (about 1400), done by Pol de Limbourg 
and his brother, we get the first example of what we may call modern 
realism. The Duke was to be sustained during his attendance at church 
by the pleasant contemplation of exact likenesses of his various chateaux. 
The de Limbourgs painted in this Book of Hours a series of landscapes, 
in each of which one of the ducal chateaux appeared with the same kind 
of consistent realism as we are accustomed to in modern art. It is a 
measure of the extent to which the luxury motive had supplanted the 
esthetic feeling, that these brilliantly executed paintings are almost 
devoid of any zxsthetic quality. They are almost as purely descriptive as 
a photograph, and their appeal is to the trivial wonder at seeing such | 
verisimilitude executed with such skill and technical dexterity. As we 
shall see, this quality of arousing an idle curiosity. at mere likeness, and 
an equally insignificant wonder at professional skill, have remained ever 
since a constant element in European art. They have nothing to do with 
zsthetic satisfaction, though frequently confused with it. None the less, 
these works mark the beginning of the great efflorescence of realistic 
painting in Flanders throughout the fifteenth and sixteenth centuries. 
Throughout the Middle Ages the Church was the chief patron of the 
arts and, in spite of the tendencies to large scale publicity in the build- 
ing of the Gothic cathedrals, we note on the whole a relatively high state 
of esthetic purity in the arts of sculpture and of painting until the rich 
private patron emerges. This phenomenon has led to the suggestion that 
religious institutions are more appreciative of esthetic values than other 
employers of artists. But we have only to visit one of the large repositories” 
of religious images in Paris, or to contemplate the lavish display of the 
- most degraded art at a place like Lourdes, to recognize that the churches, . 
as such, have no parti pris either for or against pure esthetic expression. 
As much as the Pharaohs, or the Assyrian kings, or the modern industrial 
magnate, their concern is with propaganda or publicity. It is the means to 
arrest the attention and impress the imagination of the mass of mankind. 
All of these patrons choose, so far as they can, those works of art which 
they think most likely to have the widest appeal. When, then, we com- 
template the esthetic purity of French religious sculpture in the twelfth 
and thirteenth centuries, or of Italian painting in the fourteenth, and com- 
pare it with the low esthetic quality of similar work to-day, are we to 
assume that the average man of those centuries was instinctively more 
sensitive to esthetic values than his modern counterpart.? To some ex- 
tent no doubt this may be true, since we have to admit varying innate 
aptitudes for esthetic feeling in different races and also the influence of 
climate and of social surroundings. But, as far as we can tell, these varia~ 
tions are not sufficient to explain the whole of the great difference for 
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hich we have to account. And this observation leads us, I believe, to 
‘cognize another factor in our problem. This is the factor of the long 
mMtinuation of a particular civilization and culture. The organization of 
ir European civilization had only just been accomplished by the twelfth 
ntury, and the art patron had no clear knowledge of what would appeal 
ost to the average man. It required centuries of a process of trial and 
ror before that could be fully ascertained. The peasant who admired a 
velfth century figure of the Madonna could not imagine the simpering, 
ntimental and highly coloured image which his descendant can see in 
modern church. It took centuries for the Church to discover that this 
as what he really liked best. Knowledge of the elementary crudity of the 
rerage man’s sentimental reactions could only be attained by this long 
-ocess of trial and error. It could not be discovered by the artist because, 
; hypothesi, he is distinguished by the peculiar sensitiveness and sub- 
sty of his reactions. The main body of artists would and did actually 
pose a resistance to this process. Only, little by little, their position was 
idermined by the discovery of the greater effectiveness for publicity of 
¢ less sensitive members of the profession. Thus the long continuance 
a civilization tends, of itself, towards the production of an ever greater 
jantity of works of art into which no esthetic element enters. 


ITALY, AND THE TRADITION TO MODERN TIMES 


We must turn now to Italy, where the frescoed wall was destined to 
ve a more propitious influence on the art of painting than the stained 
ass window and the miniatures of England, France and Germany, 
rom the end of the thirteenth century, for rather more than two cen- 
ries, Italian civilization made a creative effort in painting and sculpture 
ore intense and more continuous than any other of which we know. The 
ily possible parallels are Greece in the fifth and fourth centuries B.c. 
id China at various periods until the end of the T’ang dynasty. As in 
ese cultures we find in Italy during this period the full recognition of the 
sthetic function as a spiritual activity. It was deliberately favoured in 
e social ambience of the governing classes who were by now the chief 
itrons of art. 

As we have seen, in speaking of Greece, European art was always 
loured by intellectual curiosity about the visible world. It was required 
the artist not only that his imagery should appeal to the emotions by 
} rhythm, but that it should conform to the appearance of the actual 
orld. Its texture had to be as continuous and unbroken as that of the © 
sible scene, a condition which, as we have seen, was not imposed on the 
tists of China. That continuity of texture might be obtained in two ways, 
ther by an accurate imitation of an actual scene or by constructing a 
cture according to those optical laws to which our vision inevitably 
nforms. The former, the empirical method, was used in Northern 
irope by Flemish artists, the latter, the scientific, was worked out in 
aly, especially by the Florentines, who first discovered the optical laws 
appearance. The great advantage of the scientific method is that it en- 
les the artist to construct imaginary scenes with nearly as great accuracy 
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as real ones. He can place his figures in any pose and any position that the 
demands of his subject and of his rhythmic organization may require. 

Byzantine painting had undergone a remarkable revival in the twelfth 
century, and Italy was in closer contact with this centre than the rest of 
Europe. The Italian artists were therefore, from the first, familiar with 
the principles which are essential to wall paintings on a great scale. They 
felt much more strongly than the Northern artists the claims of har- 
monious proportions in the disposition of their forms over the picture 
surface and of rhythmic flow in the contours. Although their intellectual 
curiosity was more scientific, their esthetic feeling was strong enough to 
rule out the childish satisfaction of mere verisimilitude which proved so 
attractive to Northern art patrons. 

Italian painting in the fourteenth and fifteenth centuries ran a course 
similar to that over which Greek painting must have passed before. From 
an art mainly of outlined figures seen in their frontal aspects and disposed 
more or less flatly across the picture space, they proceeded in the course of 
two centuries to discover how to represent more and more complex as- 
pects of the figure, to increase the illusion of relief by modelling and to 
construct an ideated picture space which conformed to the laws of optics. 
But whilst recapturing the pictorial science of the Greeks, they did not 
altogether lose those powers of expressing the inner life by an intuitive 
rhythmic feeling which ancient art lacked and which was achieved in 
Christian art largely as a result of oriental influence. 

Another distinction of Italian from other European arts was due to the 
wealth of its inheritance from Greece and Rome. The familiarity of 
Italian artists with the remains of Classical architecture and sculpture 
gave them, from the first, the idea of the harmoniously proportioned 
athletic type of the human body. Elsewhere artists liberated themselves 
with difficulty from the anti-sexual obsessions of Christianity, but in 
Italy this process—necessary for the completest plastic imagery—was 
more easily accomplished. Italian admiration for Classic art was in part 
due to antiquarian and historical interest, but was mainly esthetic. It is 
a sign of the intense vitality of Italian culture at this period, that this ad- 
miration of the past was turned by these artists almost entirely into profit 
for their own art ; that they did not, as might so easily have happened in a 
highly civilized and self-conscious society, impair their own sensibility by 
slavish copying or pastiche. They used their models with intelligent free- 
dom and self-assurance. Even when they set out deliberately to revive 
Roman architecture, they created a new style which was more elastic and 
capable of far greater extension and variation than the original. It is inter- 
esting to note that this great creative effort took place under certain 
political conditions which somewhat resembled those of ancient Greece ; 
namely that in both the country was divided into small city states. There 
seems to be a certain correlation between this and the possibility of the 
emergence of a large number of men of outstanding talent and marked 
individuality. 

It is noteworthy that with all their scientific curiosity about appearance, 
their slowly gained control over the means of complete representation, 
the Italians never lost sight of the purely esthetic qualities of their 
imagery. Each fresh acquisition of knowledge about appearance was at 
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ce utilized for those new possibilities of pictorial harmony which it 
»wed. It was scarcely ever exploited for the mere interest in realistic 
‘isimilitude as such. 
There have been but few periods in history when artists, working out 
- pure esthetic possibilities of vision, have met with the kind of sympa- 
tic support which the patrons and public of the Renaissance extended. 
would, however, be absurd to imagine that non-zsthetic motives 
re altogether absent. Collectors like Isabella d’Este acquired flattering 
1 pretty pictures, so far as they could get them. Alexander Borgia was 
re pleased with the cheap finery of Pinturicchio’s decorations than with 
: work of genuine artists, and even the Medici—excellent as their taste 
1erally was—seem to have approved of the rather trivial realism of 
nozzo Gozzoli’s frescos. The prestige which lavish display confers 
ild not be altogether eliminated, but in general the artist was not ex- 
ted to compromise his individual sensibility. It is probable, too, that 
- opinion of other artists on any work was found to be of greater im- 
tance in the long run than the gratification of any particular patron. 
italian sculpture throughout this period presents a less consistent and 
tinuous development than painting, though the two arts frequently 
eracted. Up to the mid-thirteenth century Italian sculpture was more 
less in line with the general West European tradition, but at that point 
eral sculptors, among whom Niccolo Pisano was the most distin- 
shed, began a more deliberate imitation of Classical models than oc- 
‘red elsewhere. But this Graeco-Roman revival was short lived, for 
ccolo’s son Giovanni used the new-found understanding of the figure 
an art more akin to that of contemporary French sculpture. He even 
shed much further than the French did the conception of the figure as 
ehicle for the expression of psychological states. Under the stress of 
sion his figures became expressions of dynamic forces. In this he 
nds somewhat apart from the general trend of Italian art in which, al- 
ugh the expression of the inner life was envisaged, the artists endea- 
ired not to break too completely with the suave rhythms and broad 
nes of Greek art. 
n the art of painting, Giovanni Pisano’s contemporary, Giotto, ef- 
ted this compromise with such success that his general formula be- 
ne the standard to which Italian artists continually referred through- 
‘the next two centuries. An essential principle of Giotto’s art lay in the 
t that although he used the general Byzantine formula of significant 
osition of large simple contours across the flat surface of the work, 
hh little suggestion of light and shade, and an as yet necessarily imper- 
statement of the depth of the scene, he drew these simple contours 
a vivid imaginative grasp of the volume and bulk of the figure. That 
say, his contour did not merely describe changes of direction in the 
e of the picture, but suggested the changes of direction of those 
es which recede from the eye.! 


This is a difficult point to explain, but it is of crucial importance in the art of 
ting. Perhaps it can best be illustrated by taking the case of an artist drawing 
here. The contour of this will be a circle. If an artist, in drawing that, thinks 
as merely the flat geometrical form of a circle, the line will be too precise 
arresting to the eye to suggest the sphere. If, however, in drawing it he 
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It was this vivid imaginative grasp of the plastic implications of flat 
design that distinguished the Italian from Northern art and Gothic 
draughtsmanship. The Flemish artists evoked the illusion of reality by 
the minuteness and accuracy of their record of the changes of direction 
of contours in the picture plane, but this remained essentially a descrip- 
tion of certain facts ; it failed to give vividly the suggestion of the volumes 
of the objects so described. 

In order to understand this distinction, we must remember that painting 
and sculpture, in so far as they make recognizable images of natural objects, 
have a dual nature. On the one hand they may be illustrations of events 
or situations and, as such, capable to some extent of replacing a verbal 
description. Thus the illustrations of a book are an alternative way of stating 
the same events as those described in the text. On the other hand the 
painted or sculpted image may represent some situation of no interest or 
importance whatever, and yet may affect us by its pure formal relations 
in a way similar to that of architecture and music. Now illustration is 
likely to affect us by calling up emotions experienced in real life. For in- 
stance, a love-scene or one describing a violent conflict, either in writing 
or in illustration, will arouse reminiscences of emotions experienced in 
real life, and these evocations will share the precision and sharp limita- 
tion of such emotions. The effects of music, architecture and painting, 
viewed as pure form, though they may ultimately depend on the emotional 
life of the spectator, do not call up in the same way any particular experi- 
ences or any precisely defined feeling. They have a vague massive quality, 
and probably draw upon the deeper subconscious layers of our nature. 
These two effects of painting may perhaps work together, the massive 
formal effect lending weight and vastness to the more particularized 
emotions aroused by the illustration, or they may conflict, or either may 
preponderate to such a degree as to obliterate the other. 

On the whole the particularized effect of illustration, since it calls up 
directly familiar emotional experiences, is more easily apprehended by 
the ordinary man, whose sensibility to the emotional overtones of form 
is generally weak as compared, for instance, with those of sound in music. 
On the other hand the emotional effect of a dramatic action in painting 
suffers from the grave defect that it can only represent a single moment, 
whereas literature can give the whole sequence. Painting often does in- 
adequately what language does well, consequently pictures which rely 
solely on their illustrational effect tend to be rapidly exhausted, and im 
the long run only those in which the formal effect is powerful continue 
to be enjoyed. . 

For reasons which have never been fully investigated, it is found that 
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thinks of the volume of the sphere as a whole and his contour as the sum of all 
the tangents of the sphere which lie at right angles to the picture plane, his line 
will be more likely to express the idea of volume, though it will probably not be 
so true a geometrical circle. This is of course a rather paradoxical statement, but 
it may suggest the truth that in the greatest draughtsmanship the contour ex 
presses more emphatically the recession of the disappearing planes of the figure 
than the changes of direction in the picture plane. It was this truth that the 
Italians discovered, but which was missed by the Northern painters, who were 
preoccupied with the accuracy of their description and the calligraphic regu 
larity of their lines. _ 
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ainted images, in which the volume and mass of objects and their spatial 
slations are vividly suggested, exercise a much more powerful “‘ archi- 
-ctural *? or formal effect on the emotions than pictures in which this 
iggestion is feeble or absent. Hence the great importance of the tradi- 
on of pictorial design established by Giotto and elaborated for two cen- 
iries in Italy. 

In Giotto’s work the figures tend to be represented by preference in the 
roadest flat extension, profile and full face, and the construction of the 
icture space is uncertain. The discovery of perspective a century later 
ave artists complete power to construct the picture space and regulate 
1e relations of their figures within it. The study of anatomy and a grow- 
i familiarity with the nude figure—in which the Italians retraversed the 
yurse pursued before by Greek artists—gave them little by little the 
ower to represent all aspects of the figure with equal ease. This at once 
lowed of an immensely increased repertory of poses and of more com- 
lex plastic rhythms. Finally, a careful study of light and shade enabled 
‘tists to suggest more and more completely the full rotundity of their 
lumes. By the beginning of the sixteenth century all these factors were 
orked out, and artists like Leonardo. da Vinci, Fra Bartolommeo, 
lichelangelo and Raphael were able to produce pictorical systems of 
nheard-of perfection in all their plastic relations. These relations in all 
\eir complexity were so clearly felt that their coherence becomes in- 
antly apparent. The unity thus formed was more close-knit and in- 
ritable in all its parts than ever before. 

Such in briefest outline was the evolution from 1300 to 1500 of this 
most unparalleled effort of artistic creation. The process was not how- 
rer perfectly continuous, there were periods of stagnation and periods 
hen the main principle of development seemed to be lost sight of. But 
each crucial point it was the good fortune of Italy at this period to pro- 
ice the men capable of re-establishing the true direction of esthetic en- 
savour. At the outset of this period two alternative conceptions of art 
e distinguishable. The Siennese,.led by Duccio di Buoninsegna, were 
ibued with the principles of Byzantine painting and had attained to the 
eatest technical perfection. The Florentine school on the other hand, 
ough influenced by the Byzantines, showed more indigenous tendencies. 
‘ith a lower standard of accomplishment they were more experimental, 
ore anxious to attempt the record of their own visual experience and to 
press in new forms the dramatic implications of the stories they painted. 

this connection the recent history of their fellow countryman St. 
ancis of Assisi was of capital importance, and it was in the fresco decora- 

n of the great memorial church dedicated to him at Assisi that the 
eatest of the Florentines, Cimabue and Giotto, created a distinctive 

lian conception of painting. For whereas in the rendering of the main 
isodes of Christian mythology Byzantine formule of composition lay 

dy to the artist’s hand, when it came to recording the actions of St. 
ancis, which belonged to the artist’s own country and almost to his own 

e, he had to create everything from his own experience of contem- 
rary life. With his rare feeling for the exact significance of gesture, 

otto was able to discover designs in which the dramatic situation 

s vividly expressed and the effect of these on the imagination was 
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heightened by the corporeal reality of his figures. His contours revealed 
the solidity and bulk of the forms. They were no mere descriptions of 
certain appearances ; they had the firm consistency of real things. 

Neither in drawing nor in colour had Giotto’s designs quite the ele- 
gant and flowing perfection of those of his Siennese contemporaries, but 
the gain in vividness and the sense of reality were of incomparable im- 
portance for the future of Italian painting. | 

And yet for nearly a century after Giotto’s death it was still by no 
means certain whether the Siennese or the Florentine conception would 
predominate. Sienna produced in the next generation several artists of 
great power, of whom Simone Martini is the most important. Duccio di 
Buoninsegna had already modified the Byzantine tradition by softening 
the harshness of its rigid hieratic forms. Simone Martini carried this pro- 
cess much further, creating in his contours linear rhythms of incompar- 
able suavity and charm capable of expressing the more intimate and 
tender humanity which had begun to colour the religious sentiment of the 
day. The change thus effected was similar to that which had taken piace 
in French sculpture a century earlier. Simone Martini was creating what 
we may call a Gothic style of painting. It was far more masterly and more 
expressive than any of the Gothic painting of Northern Europe, but it 
might well have led Italian art along similar lines, for meanwhile Giotto’s 
successors in Florence lacked initiative and originality. Giotto’s style was 
copied, but without intelligence, and the Florentine school seemed to be 
already attacked by the disease of a lifeless academic formalism. By the 
end of the fourteenth century the most vital of Florentine painters, 
Lorenzo Monaco, had frankly adopted Siennese conceptions, and a similar 
style of elegant Gothic linear design without any research for plastic 
values was spreading to the other centres of art in Italy, even taking over 
German Gothic conceptions in Northern schools like that of Verona. 
Had this tendency persisted the Italians would have merely been the best 
exponents of a common European tradition ; they would not have created 
a new and quite distinct conception of the possibilities of pictorial design 
as in fact they did. 

For at the critical moment there arose in Florence a group of men of 
extraordinary originality and creative energy. Leo Battista Alberti, the 
great architect and mathematician of the fifteenth century, in his book on 
painting, says that : “ the spirit of the ancients passed into the frames of 
Ghiberti, Brunelleschi, Donatello and Masaccio and fitted them for the 
most honourable exercises.” And it was indeed due to this group of 
Florentines that the tradition of European art took its actual course. We 
see from Alberti’s words that what appeared capital to their followers was 
the return to the spirit of Greco-Roman culture, the fact that they picked 
up again the thread of tradition which had been broken by the centuries 
that intervened since the fall of the Roman Empire. We have seen that 
more or less distorted reminiscences of that culture had persisted inter-_ 
mittently throughout this period, but now for the first time the study of 
Classical art became scientific and critical. In fact civilization in Florence 
at the end of the fourteenth century had reached such a high level of 
spiritual self-consciousness as to feel its kinship with the great achieve- 
ments of Greek culture far more clearly than with those of the immediate 
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st. The art of those recent Medizval periods was too naive, too in- 
nctive and too little penetrated by any conscious intellectual concep- 
ns to satisfy them any longer. Their own complete self-conscious 
vareness of the spiritual functions of art demanded for its expression a 
cher, more articulate, more intellectual artistic language, and in the 
mains of Greco-Roman art they believed that this language was to be 
scovered. 

But the Florentines of the Renaissance, though they turned deliber- 
sly to the past, were not engaged in an archaistic revival. On the con- 
ary, for them, Classical art was not simpler, more rudimentary, but 
ore accomplished, more learned, more intellectual than the Gothic art 
their own past. They did not go to it for a release from over-sophis- 
‘ated technical skill, but rather for an enrichment and completion of 
eir own knowledge. The spirit of the Renaissance was, then, the exact 
posite of the spirit of archaism. It was a spirit of self-confident and 
thusiastic adventure. The Florentines did not set out to copy the 
cients but to make use of ancient methods for their own ends, and that 
iefly in two respects. One was the greater knowledge of the anatomical 
ructure of the figure, a greater familiarity with the play of the various 
uscles in action and of the poses which led to harmonious plastic 
quences. The other aspect of Classical art was concerned mainly with 
chitecture, though it strongly affected the decorative accessories and 
e general ordering of design. The Italians had never fully adopted the 
othic systems of building developed in France. Their Gothic construc- 
yn had been essentially half-hearted, and by 1400 they were ready to 
udy with enthusiasm the remains of Roman architecture which were 
ill standing. What they found in them was the constant use of a rela- 
rely small number of forms combined in a vigorously co-ordinated 
stem, as opposed to the variety and irregularity of Gothic design. It was 
e clarity and legibility of the disposition of the structural element, 
hich they discovered in Roman architecture and its decorative enrich- 
ents, which satisfied their intimate needs. And this systematic clarity of 
-ordination of parts in a whole, which they discovered in architecture, 
s applied by them also to their sculptural and pictorial designs. 

To return to the four great men who effected this momentous change. 
iiberti and Brunelleschi were born in 1378 and 1377. Donatello and 
asaccio were considerably younger. Ghiberti, as a sculptor, was essen- 
lly an exponent of that Gothic style which we found characteristic of 
painting of this period, though in his celebrated bas-reliefs for the 
ors of the Baptistery he combined it with an ultra-picturesque use of 
spective backgrounds and highly realistic ornaments, both prophetic 
certain nineteenth century misunderstandings of the possibilities of 
Ipture. It was not as an artist therefore that he counted for much in 
new movement, but rather as a student and collector of ancient art. 
had actually procured a marble vase from Greece, and was probably 
first to recognize the difference between Greek and Roman art and to 
ist on the greater value of the former. 

runelleschi, after making a few sculptures which prove what a great 
ptor he might have been, turned to engineering and architecture and 
ved the problem of constructing the dome of the cathedral. But he 
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was a man of wide intellectual and esthetic range, and seems to have been 
the real discoverer of the laws of perspective which gave a new power of 
pictorial space construction. Donatello was one of the most daringly 
original artists of all time. He quickly freed himself from the facile and 
unstructural rhythms of the Gothic style, and established that concep- 
tion of sculpture as a harmony of structural plastic sequences which has 
been the basis of all subsequent European sculpture. He studied Classic 
models deeply, but used his acquired sculptural knowledge with the most 
daring freedom, with a profound understanding of the significance of 
pose for the expression of character and of psychological states, which far 
transcended the limits of that Classical art which he took for master. And 
herein we touch on the fundamental importance of the Renaissance style. 
For though Donatello doubtless thought of the Greeks as superior to him- 
self, though his utmost ambition may have been to recapture their spirit, 
he fortunately did not throw over those invaluable new qualities which 
came into the European tradition, mainly, as we have seen, from the East, 
namely, that feeling for the expression of character and the understand- 
ing of rhythms expressive of the inner life. Thanks to this, Renaissance 
art did not go back to the descriptive attitude which marked so much of 
Greek art. Even if it missed the static perfection of the finest Greek 
sculptors, it more than compensated for that by its profounder sense of 
character, its vital and pervasive rhythms and the richer conception of 
life which it was able to handle. 

Though he never actually painted, Donatello shows himself in his bas- 
reliefs as an almost greater master of pictorial than of sculptural com- 
position, and his influence on painting was immense. Fortunately, too, 
he found in his younger contemporary Masaccio a man of genius equal 
to his own and exactly attuned to the same conceptions of art. Considering 
what he accomplished before he died at the age of twenty-seven, we must 
account Masaccio as almost the most surprising manifestation of genius in 
the art of painting of which we know. Masaccio mastered at once the new 
ideas of the Renaissance. He learned how to give to his painted figures 
something of the structurally plastic unity of Donatello’s sculpture. He 
used with ease the new perspective methods of space constructions. But 
the mastery of such new methods produced no evidence of strain or dis- 
tortion in his work, nor did his enthusiasm for Classic art lead him to 
neglect what Italian painting had already achieved. With unerring in- 
stinct for the essential he founded his pictorial composition on Giotto and 
recovered at once the large clarity of disposition which had been lost sight 
of by Giotto’s academic descendants. He gave to compositions based on 
Giotto’s principles a fullness of relief and a depth of space which Giotto 
lacked the pictorial science to achieve. | 

This meant the final and decisive establishment of the Florentine con- 
ception of art as the predominant and central factor in the Italian tradi- 
tion. The alternative Siennese conception, and the later Gothic design » 
which had spread more or less all over Italy, were no longer able to com- 
pete with the plastic design to which Giotto had first given expression. 
Thus Masaccio committed European art to that age-long exploration of 
the appearances of external nature which was destined to be so singularly 
fruitful of ever fresh artistic possibilities. From this time it was generally 
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accepted in European art that the structure of a painted image must be in 
more or less accordance with our visual experience of the external world. 
As we have seen, this was by no means inevitable ; great arts had arisen 
and flourished elsewhere without endeavouring to conciliate pictorial 
design and the texture of the visible world. It carried into new regions 
the same principle that had governed the Greek realization of the struc- 
ture of the human figure. 

Science, as we have seen, had already been called in aid to establish the 
laws of perspective, and this was immediately followed by the analytic 
study of human and animal structures by means of dissection. A little 
later, Leonardo began a scientific study of the colour effects of the at- 
mosphere and the principles which govern the changes in the local colour 
of objects in various situations. In Leonardo’s scientific investigation into 
the laws of appearance he far outran the practice of his day, and the prin- 
ciples he laid down only found their application to painting in the Im- 
pressionist school of the nineteenth century. 

The Florentine artists of the fifteenth century were, in effect, the pre- 
cursors of modern science, and their gradual exploration of the nature of 
visual experience gives to the history of European art a certain resem- 
blance to that continual progress which fascinates us by its dramatic 
character in the study of scientific history. It has even led to an idea that 
there is, in any given culture, a normal course of evolution and a progress 
to ever greater powers. As we have seen, however, there may be long 
courses of artistic tradition with no such changes in the amount of visual 
experience which the artist takes over. In fact the exploration and ex- 
planation of visual appearances form a branch of science, though it is one 
which has naturally been mainly pursued by artists. But an increased 
knowledge of the facts of visual experience by no means necessitates 
increased power of exploiting them in art. It so happened that all the 
greatest Florentine artists of the fifteenth century were also those who 
accepted with most avidity the new discoveries in visual experience, 
but for the student of art the only point is what use they le of this 
new material. The worst painter of to-day can give to his picture truer 
perspective and truer light and shade than Giotto could, but this does 
not make him a better artist. The esthetic value of a work of art is, in fact, 
independent of its factual content. 

The great Florentines of the Renaissance never made the mistake of 
confusing their new science with their art. They used the new principles 
solely to increase the organic unity and completeness of their plastic and 

patial harmonies. It is the quality of these harmonies, the elevation of 
imaginative feeling which they express, that makes the great importance 
f their creations. 

At the same time that Masaccio was working in Florence there began 
the Northern Italian schools an interest in visible nature of a very 
ifferent kind. This was the result of a naive curiosity in the variety and 
iversity of natural forms akin to that which we have noted in Flanders. 
his naive naturalism led artists to delineate a number of plants, animals 
nd objects which had never before attracted the painter’s attention, but it 

plied no greater grasp of the relations of objects to one another in the 
isual field. Its effect indeed was almost the reverse of the Florentine 
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study of the laws of appearance. That had increased the integrity and 
continuity of the whole design ; this naturalistic curiosity tended to dis- 
perse the attraction to the eye, calling our attention sharply now to one 
detail and now to another and appealing to the idle pleasure that we take 
in seeing the exact and detailed imitation of some real thing. To some 
extent the impulse towards this naturalism affected the Florentine school 
throughout the fifteenth century. Although the greater painters, like Cas- 
tagno, Piero della Francesca and Signorelli were but little affected by it, and 
carried on in the great style of Masaccio, aless severe art naturally achieved 
success by its more flattering appeal. Benozzo Gozzoli’s frescos, crowded 
with naturalistic detail, Ghirlandajo’s hard and literal portrait heads and 
Filippino Lippi’s fluid sentimentality appealed to those who were in- 
capable of a purely esthetic response, and already we have a hint of that 
separation of painting into two branches, the esthetic and the popular, 
which was destined to increase in the succeeding centuries. No less than 
painting, sculpture fell away from the great plastic character of Dona- 
tello’s art and aimed at decorative elegance and a slighter, more senti- 
mental charm. 

In all this period, however, much visual knowledge was being > 
acquired, including a detailed familiarity with the structure and muscular 
functioning of the body and the solution of the more complicated problems 
of perspective. None the less, amidst this wealth of material, the great 
synthetic grasp of Masaccio’s art was lacking ; painting had become more 
varied, more intriguing, but had lost its monumental simplicity and 
grandeur. Once more, at the turn of the century, a group of great artists 
flourished, and once more the grand lines of the Florentine tradition were 
reasserted. Leonardo da Vinci, Fra Bartolommeo, Michelangelo and 
Raphael, all contributed in different ways towards an art of broader and 
more closely knit unity of design, handling the completer knowledge of 
natural appearance which the fifteenth century had accumulated with 
masterly care, in broadly synthetic constructions. Michelangelo, by his 
bold Seater of the figure, increased the power of expressing 
movements to and from the spectator and thereby suggesting the full 
relief of plastic groups. Fra Bartolommeo and Raphael captured as never 
before the harmonic relations of the volumes to the picture space, the 
last trace of flatness disappeared from the imagery, leaving the figures 
standing free and encircled by aerial spaces. It is doubtful whether ever 
before or since pictorial art has achieved such a close-knit unity of design 
with so much appearance of ease and naturalness, so little evidence of the 
strict formal principles to which the artist conformed. 

Though Michelangelo’s influence upon the painters who realized this 
perfect pictorial system was immense, in his own paintings he remained 
essentially sculptural, that is to say, he could create volumes in all the 
fullness of their relief, but he lacked Raphael’s sense of the relations of 
volumes to the surrounding picture space. As a sculptor he returned to 
the great conceptions of Donatello which had been lost sight of by the — 
intervening generations of sculptors. His imaginative temperament was 
however less penetrating and profound, more emphatic and rhetorical, 
with a bias towards the grandiose. But the methods he discovered in order 
to produce this effect are of great importance, since they formed the basis. 
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of design in the succeeding period. For it is generally admitted that 
Michelangelo, more than any one other artist, created the Baroque 
style. 

In the Classical, or High Renaissance, style of Fra Bartolommeo, 
Leonardo and Raphael the unity is composed of parts which are co- 
ordinated so as to build up a single structure, but they remain dis- 
tinguishable as constituent elements, and each element has its own 
rhythmic phrase. In the Baroque there is a single predominant motive 
to which all the others are subordinated. This is most clearly seen in 
architecture, and it was in his architecture that Michelangelo most clearly 
enunciated the Baroque idea. In Renaissance architecture, each story of 
a building composes a distinct and separate unit with its own system of 
columns or pilasters, though the various stories have a strictly co- 
ordinated relation to one another. In Baroque, the whole facade is treated 
as a single unit with columns going the whole height and bracketing the 
stories into a single architectural phrase. 

In the same way, in his sculpture, Michelangelo created a single un- 
broken rhythmic phrase which passed through the whole figure. Such pro- 
longed rhythmic phrases were particularly attainable in figures in those 
vigorous and declamatory gestures which he affected, and throughout 
the succeeding epoch sculptors developed this theme of vehement and 
agitated movement, sometimes to an extravagant degree. We shall follow 
later the developments of the Baroque style during the seventeenth 
century. 

The art of the High Renaissance made an extraordinary appeal to the 
world at large, and when Raphael died at the age of thirty-seven his death 
was mourned as a public calamity by the Papal Court and the people of 
Rome. One cannot doubt that the spending of immense sums by the 
Popes of this period on works of art was largely inspired by the motive 
of publicity, though its effect in Protestant countries was by no means 
conciliatory. But it is noteworthy of this remarkable period, that it was 
the best work of the greatest artists that was considered most fective as 
propaganda. This shows the high general level of artistic culture of the 
jay. Except for a certain pressure upon artists to produce more rapidly 
than they felt inclined, from which Raphael certainly suffered, there is 
ittle evidence of the deadening effect on art which conformity to the 
emands of publicity generally produces. 

None the less this extraordinary outburst of artistic activity left the 
talian tradition, so far as Rome and Florence were concerned, in an 
ealthy condition. The extraordinary perfection of Raphael’s art and 
he impressiveness of Michelangelo’s were so effective, that artists 
hought that all they had to do was to produce works which repeated 
ese qualities. The Mannerists, as they are called, endeavoured merely 
create in the manner of their great predecessors. They unconsciously 
xaggerated the sentimental charm of Raphael’s figures and underlined 
e already emphatic art of Michelangelo, in the simple faith that if only 
e gestures were sufficiently vehement, the foreshortenings sufficiently 
aring, they were doing all that was needed. We note, by the way, how 
ften Academism treads in the footsteps of great geniuses. We ought 
erhaps to distinguish between those great originators, who open up a 
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new way of research, and those who seem to bar the future by a too com- 
plete realization. But perhaps the type of artist who takes up the suc- 
cession may be a more determining factor in the subsequent course of 
tradition. 

Had it not been for the independent schools of Northern Italy, the 
Italian tradition would have ceased to be creative with the advent of the 
Mannerists. Of these Northern schools Venice was the most important. 
In spite of occasional contacts with Florence, the Venetian artists had 
never taken up the pursuits of plastic design and space construction with 
anything like the same scientific ardour and passionate intensity as the 
Florentines. They practised a more naive, more descriptive and less 
conscious art. Their attitude to life was more easy-going, less tense and 
less impassioned. But they had a deep instinctive sense of the beauty of 
nature which led them from the first to conceive the landscape back- 
grounds of their sacred imagery as of equal importance with the figures. 
And this led them to observe a whole aspect of nature which the Floren- 
tines had neglected. The latter had been so absorbed in the realization of 
complete formal design, that they allowed only an ancillary position to 
colour. Their colour was often extremely harmonious, but it was con- 
ceived as an adjunct to the design, not as an inevitable part of it. The 
choice of colour was moreover mainly dictated by a priori feeling for 
harmony. But the Venetians, in studying landscape, had come to an 
apprehension of the pervasive effects on all the separate local colours of 
a scene due to the particular state of light, to the time of day and the 
quality of the daylight. Giovanni Bellini always felt this strongly, and his 
pictures are generally conceived as expressions of a particular quality of 
light, all his colours being harmoniously attuned to this dominant effect. 
Thus colour becomes not merely decorative, but aids in the situation of 
the volumes within the luminous space of the picture. The implications of 
this discovery were not worked out till the landscape painting of the 
seventeenth century in Holland and, still more completely, in that of the 
nineteenth century in France and England. | 

Giorgione gave to Bellini’s ideas a new significance. In his tragically 
short life he created a conception of art which has exercised as potent and 
intimate a spell on succeeding generations as any other. He expressed 
more completely than anyone else that synthesis between Paganism and 
Christianity which lies at the root of our imaginative life. Christianity had 
in effect denied nature, as it denied the natural man, but it was in- 
evitable that those feelings which link us to the life of Nature should 
find expression. It was this that Giorgione accomplished by relating in- 
timately the human figure to landscape and expressing in that the pro- 
foundest overtones of our feeling towards the life of Nature. The in- 
fluence of this was immense and inspired a new creative impetus among 
his contemporaries and followers, of whom Titian was by far the most 
gifted. In his long life he did much to develop the Baroque conception of 
pictorial design, both in the form of his compositions but still more in” 
his use of colour. In accordance with the Baroque idea of subordination 
to a single theme, he broke down the isolation of local colours and im- 
posed a dominant chord throughout the whole composition. 

The Venetian school was never attacked by the Academic disease that 
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destroyed the Florentine, and Tintoretto and Veronese continued to 
produce fresh and vivid work, though mainly of a secondary and decora- 
tive quality, throughout the century. 

In Parma, Correggio, working in complete isolation, made the most 
daring experiments in Baroque composition, using a greater atmospheric 
fusion of tones and a richer play of light and shade than any before. But 
Italy was not in a state, at this time, to seize on the possibilities which 
Correggio’s genius provided. It was divided between the academics, who 
harked back to Raphael, and the followers of a brilliant charlatan, Cara- 
vaggio, whose apparition marks a new phrase in the history of art. 

The artists of the Middle Ages and Renaissance had a strong cor- 
porate consciousness. They were continually required to appraise one 
another’s works, and in general an artist was at least as much affected by 
the opinion of his colleagues as a doctor is to-day. When, in the seven- 
teenth century, the guild of artists was replaced by an academy, which 
represented only one party of artists, and that the more pedantic and less 
vital one, the inevitable response was to break entirely with the profes- 
sional body and appeal directly to the public, just as a quack doctor does 
to-day. It was this defiance of professional opinion, this appeal to the 
public at large, that distinguished Caravaggio’s position. It is one of the 
ironies of history that the kind of vulgar popular art of which Caravaggio 
was the initiator is precisely the type of art that has since captured the 
Academies and bears the misnomer of Academic art. 

Caravaggio appealed by means of the topical, anecdotic subjects which 
he painted, such as the scene of a young and rich innocent cheated by card- 
sharpers. He even treated religious scenes in the same spirit. But vulgar 
and ad captandum as his art was, he had a touch of genius. He explored the 
melodramatic possibilities of light and shade, painting scenes immersed in 
darkness with a bright light striking in through a narrow aperture, and 
Sringing certain features into strong relief. This led to a new kind of 
Jesign, in which the contours counted for very little as compared to the 
oattern made by the edges which divided the strongly lit planes from 
those in shadow. A whole school of so-called ‘‘ Tenebrosi”’ resulted. 
This would have been of little consequence but that elsewhere, in Spain 
articularly, and to some extent in Holland, his idea was taken over by 
far more serious and genuine artists. Even Velasquez’s extraordinarily 
ober and refined art owed much, in its inception, to Caravaggio’s example. 

In sculpture seventeenth century Italy was more fortunate, since it was 
ominated by the genius of Bernini, who created the full Baroque con- 
eption of that art, developing to the utmost what was already implicit in 
ichelangelo. He not only created continuous and pervading rhythmic 
ovement throughout his groups, but he broke down the contour by 
haded planes, giving thereby a new quality of picturesqueness and move- 
ent to the whole effect. This conception of sculpture dominated the 
talian and also the French school throughout the seventeenth and 
ighteenth centuries. 

We must now turn back to the Northern schools, of which the Flemish 
ok precedence, the German school being essentially a minor derivative 
f the Flemish, and the French, though more independent, far less pro- 
uctive. We saw that at the beginning of the fifteenth century Flemish 
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artists had acquired a notion of the exact description of actual scenes. It 
was not surprising that people, who had been accustomed only to the 
generalized decorative imagery of medizval times, should be fascinated by 
the novelty of some familiar scene rendered with astonishing verisimili- 
tude and an inexhaustible wealth of minute detail. It was Jan van Eyck 
who first fully realized this conception, and with such skill that his pic- 
ture of a fifteenth century interior’ still astonishes us by the incredible 
accuracy of his description. The appeal however was mainly to curiosity ; 
no great emotional effect was envisaged or achieved, but a standard of 
verisimilitude was set whichinfluenced the whole Flemish school. Nowsince 
preoccupation with those details which most arouse the idea of verisimili- 
tude implies a different focus of attention from that whereby we perceive 
the volume and relief of objects, the Flemish were never led to attempt the 
Italian conception of plastic design but contented themselves mainly with 
exploiting the illustrational aspect of art, sometimes creating great imagi- 
native “ visual literature,” as in the case of Rogier van der Weyden and 
Peter Breughel, more often satisfying their clients by the sentimental 
charm of their figures and the minuteness of their detail. Such was the 
situation throughout the fifteenth and sixteenth centuries. In the seven- » 
teenth century, however, Rubens, after studying in Italy, where he em- 
braced the Italian tradition, brought it back to Flanders and developed it 
along new lines. By the urge of his flowing rhythms he was able to hold 
a more complex material within the compass of a single phrase. And this 
Baroque idea he even carried further than had been done before, increasing 
at once the richness of content and the visible unity of his designs. By 
thus transplanting to the North the Baroque tradition, he changed the 
future of those Northern schools where his influence predominated. 

His brilliant pupil Vandyck worked in England and developed a style 
of decorative portraiture which has had great influence. He was the first 
to insist on the social pretensions of the sitter at the expense of real charac- 
ter, a discovery which has been largely exploited by biological forces in 
modern times. 

One school however, the Dutch, was developing along independent 
lines. It had shared the literal imitative conception of Flemish painting, 
but the peculiar mentality of the Dutch led them in the seventeenth 
century to inquire more closely into visual experience. They were brought 
to this, in part by their stolid Protestant indifference to the subject matter 
of the imaginative painting of the day, which was drawn either from 
religion as interpreted by the Roman Catholic Church or from Pagan 
mythology, and in part by their passionate appreciation of that national 
way of life which they had just so heroically defended against Spain. 
They demanded, therefore, an art capable of treating the familiar scenes 
and situations which they loved. But for all their lack of distinctively 
poetic feeling, their bourgeois sensuality was tinged with a reflective 
spirit, so that even a roystering publican like Jan Steen could look with a 
certain detachment on the revels in which he shared. To effect such a 
shift of focus of the imaginative faculty was a great feat, though it was 
perhaps performed almost unconsciously by the Dutch in response to 
their particular situation. And it was this that enabled them to take that 

1¥ohn Arnolfini and his wife. National Gallery, London. 
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step in the exploitation of visual experience for its esthetic possibilities 
before which the great Italian enterprise had come to a pause. To realize 
its full importance we must return to their position. The Italians had 
indeed explored visual experience very fully, but they never trusted them- 
selves entirely and exclusively to the visual experience of a scene from a 
single point of view. They allowed themselves, as it were, the privilege of 
walking round the figures or objects, in order to see what they were, more 
clearly than the single viewpoint allowed. They included too experiences 
gained from touch, from feeling the shapes. That is to say, they con- 
tinued to regard each figure or object as a separate entity ; they painted 
them so as to give to each its fullest reality as a single whole, though they 
combined these to build up a plastic unity. It was this new step of trust- 
ing to purely visual values in order to express form that was taken by the 
Dutch. Its consequences were immense. It implied, when pushed to its 
limit, an undoing of that education of the eye under the influence of 
conceptual language through which we pass in infancy. It was not, how- 
ever, until the latter half of the nineteenth century that the Impressionists 
worked out the full consequences of this Dutch initiative. But from the 
very first this disinterested contemplation of the scenes of everyday life 
revealed a whole new range of plastic and spatial relations capable of 
giving rise to many new types of pictorial harmony, types which could 
never have been conceived had the artist started from an a priori rhythmic 
idea. 
At the same period a similar step into the world of unaided vision was 
taken in Spain, but here its greatest manifestation was due to a court 
painter; Velasquez’s contemplative perception of the pictorial possibilities 
of life in the royal palace. 
The conditions of art production in the seventeenth century are im- 
portant for our study. In Belgium and Spain, Rubens and Velasquez were 
working mainly for the royal patrons who carried on the tradition of the 
Renaissance, in that they were able to accept the pure esthetic activity of 
their artists even when this led them into new and unfamiliar regions. 
But in Holland the painters had to work for the bourgeoisie, many of 
whom were rising in the social scale and were using the patronage of art 
as a social weapon. As we have seen, such a situation always produces 
e phenomenon of vulgarity, and the demand for the luxury effect in 
bjects of art. Great verisimilitude these patrons demanded from a 
enuine but non-zsthetic curiosity, and a highly polished surface and 
echanical precision of handling they required as an expression of luxury. 
hat is surprising, however, is the extent to which these Dutch artists 
ere able to express their genuine esthetic impulses whilst conforming 
ore or less to this non-zsthetic demand, though the greatest of all, 
embrandt, was financially ruined by his refusal to make the compromise. 

Rembrandt has a unique place in the history of European art, because 

e united in his spirit a dramatic and psychological imagination of Shakes- 
earean intensity and an equally great plastic imagination. In his early 
ork the illustration of psychological conceptions sometimes impairs the 

omplete formal unity, but in his later years he accomplished a perfect 
sion of the two elements in his imaginative life. 

In landscape the Dutch pushed the observation of effects of colour 
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and tone to a much further point than the Venetians, and attained to a 
subtlety and nicety of tone and colour values which have never been 
surpassed. 

It is one of the strangest phenomena in art history that Holland, after 
producing for about thirty years an exceptional number of artists of 
genius or supreme talent, suddenly became barren of artistic talent, and, 
for no apparent external reason, this extraordinary efflorescence of creative 
power disappeared almost completely and suddenly, though the Dutch 
people have continued to be distinguished for a finer taste in art than 
those of other Germanic countries. 

Already in the seventeenth century France had produced two great 
artists, Poussin and Claude, who both studied in Rome and gave a new 
vitality to the tradition which still survived there, though in an enfeebled 
state. From the beginning of the eighteenth century until the present day 
France has been the one great centre of artistic creation in Europe. 

In the eighteenth century Watteau refined upon Rubens’s conceptions, 
adapting them to a more intimate and poetically contemplative interpre- 
tation of the life of the Court. Chardin painted still-lifes which equalled 
the Dutch in truthfulness of observation and surpassed them in the rich- 
ness of his tone and colour harmonies. But the chief activity of French 
art during this century was the creation of a style of decorative composi- 
tions based on Rubens’s example. The eighteenth century was, on the 
whole, one of exquisite minor work, devoted chiefly to the embellishment 
of the intense social life of the time. In Venice, however, it produced a 
surprising aftermath of the great tradition in Tiepolo and a landscape art 
of a relatively modern kind in Canaletto. An equally extraordinary re- 
vival of art, with modern elements but in harmony with the great style 
of the seventeenth century, occurred in Spain in the isolated figure of Goya. 

In the early nineteenth century, England, in the person of Constable, 
made, for the first time, an important contribution to the development of 
the European tradition. Constable went a great deal further than any 
before in the process of disintegrating the separate objects within a field 
of vision. Refusing to pay separate attention to those sensations out of 
which we build up an object such as a tree or a house, he was able to 
realize, as never before, the continuity of light and colour throughout the 
whole scene, and to establish an unbroken plastic texture throughout. 
His idea was still-born in England but was taken up in the latter half of 
the century by the French Impressionists, who worked out its implica- 
tions with extraordinary zeal, and with a scientific method analogous to 
that which the Italian discoverers of linear perspective had shown. The 
new problem was that of tone and colour perspective due to the atmo- 
sphere and, though the effects are too complicated to admit of any simple 
mathematical statement, the general principles were grasped and prac- 
tised with great exactitude. Enthusiasm for these newly-discovered as- 
pects of Nature led these artists, however, to overstate the continuity of 
texture of a field of vision and to understate those sensations whence 
we construct the notion of separate things. As a result of this bias the 
architectonic organization of pictorial design was inevitably weakened. 

A reaction from this extreme was begun by Cézanne and later, inde- 
pendently, by Seurat, and, by the beginning of this century, this reaction 
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had moved rapidly towards an almost Byzantine conception of design 
by means of large simplified contours. The shock given by this sudden 
reversion has led to a period of free speculation on the whole nature and 
purpose of the painted image, with experiments towards an abstract, non- 
representational art and finally, in sur-realism, to a return to the concept 
as the unit of design. Meanwhile a form of Impressionism, influenced by 
severer architectonic principles, has remained the chief idiom of modern 
painting. — 

Paris has been the centre of all these artistic movements. In England, 
Constable remained an isolated figure. With their essentially literary bias, 
the English have never understood plastic art, and have been content to 
practise an art of decorative illustration. Throughout the nineteenth cen- 
tury the literary content of nearly all this art was of the feeblest kind. 
The attempt of the pre-Raphaelites in the sixties and seventies to raise 
the imaginative level of pictorial narrative and give to it a decorative 
quality had some success, but they were almost as insensitive to plastic 
construction as the popular anecdote painters against whom they re- 
belled. It was only in the Impressionist work of Mr. Steer and in that of 
some twentieth century artists that some conception of plastic design 
has found a precarious place in this country. 

Throughout modern times, from the end of the Renaissance on, sculp- 
ture has played a relatively small part. For one thing, the new visual ma- 
terial of atmospheric colour and tone which the painters were exploring 
gave no opportunity for sculpture. For another, the cost of sculpture 
being great, the chief opportunities have always been for public monu- 
ments and these are peculiarly open to non-ezsthetic claims, especially 
since democracy has tended to make everyone feel himself as well quali- 
fied to give an artistic judgment as anybody else. Sculpture has therefore 
rarely been practised by any but academic-popular artists. In quite recent 
times, however, two or three great artists have managed to find 
support for independent sculpture and have even gained a grudging ad- ° 
mission to execute minor monuments. But the enormous patronage of 
sculpture which the monuments of the last war entailed has been, almost 
without exception, given to non-zsthetic work which was judged to have 
a strong publicity effect. 

The economic and social status of modern painting has been full of 
curious complications. The immense industrial expansion of the nine- 
teenth century, with the consequent rise of many people of elementary 
spiritual development to wealth and social position, produced the pheno- 
menon of vulgarity on an even grander scale than during the Roman 
Empire. These patrons were willing to pay large prices for works which, 
by their trivial verisimilitude and obvious sentimental appeal, were easily 
apprehended and also for portraits which might advertise their social 
position. These non-zsthetic demands led to the growth of a large class 
of artists, with some technical skill and low sensibility, and these became 
so powerful that they were able to capture the Academies, which were 
originally intended to check such non-esthetic art production. Thus the 
artists who were carrying on the tradition found themselves without any 
support, in a social ambience violently hostile to their activities. Such a 
situation might have led to a total neglect of art similar to that which took 
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place during the Roman Empire, as is described by Petronius Arbiter. 
But the fact that wealth was more widely distributed in the nineteenth 
century implied that some of these artists had independent means, whilst 
others found a precarious support from a few exceptional collectors and 
from picture dealers. Moreover, there was a much clearer consciousness 
of the réle of art as a function of the spiritual life, and the idea grew up 
of the artist belonging to a kind of priesthood and having a vocation. The 
notion of artistic conscience became clear. Thus the work of these tra- 
ditionalists, who were always denounced as revolutionaries, became gra- 
dually accepted, and in the long run their works changed hands at far 
higher prices than those of the academic-popular painters. Little by little, 
as their works entered the public museums, they were seen to be the real 
transmitters of the long European tradition. 

These museums and public galleries began to function from early in 
the nineteenth century and their influence upon public taste and appre- 
ciation of art has been steadily growing. They have unconsciously made 
it evident how far academic-popular art has been from the tradition. ‘The 
effect of this has been to replace the confident Philistinism of the nine- 
teenth century public by an attitude of anxiety to accept some authorita- 
tive guidance of their esthetic reactions. This too has been captured by 
biological forces and the new attitude, for which the word ‘ Snobbism ” 
has been coined, is being exploited by picture-dealers who sell works 
of startling and fictitious originality which are accepted almost in propor- 
tion to their lack of any evident charm. 

Another phenomenon of twentieth century art is the recognition of the 
hypnotic influence of imagery by the great industrial concerns, and the 
increasing employment of artists for poster designs. There are signs that 
these magnates are beginning to enjoy the prestige value which art con- 
fers on them almost as much as its economic value, which indeed tends 
to grow less with its general use. If this is the case, they will be found 
repeating almost exactly the attitude of the great royal advertisers of 
ancient times. 
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THE THEORY AND PRACTICE OF 
ARCHITECTURE 


By 
C. H. REILLY 


SYNOPSIS 


1 The scope of architecture — The quality of the appeal to the 
imagination in buildings which makes them worthy of the term 
architecture. 


2 An analysis of the appeal made by past architecture in the main 
line of our descent and the chief contribution of each period to the 
common stock of architectural ideas; the contribution of Egypt, 
Greece, Rome, Byzantium, of the Gothic period, of the Renaissance 
and the Baroque. 


3 General principles of design — Certain criteria applicable to 
all buildings irrespective of style such as unity, scale, proportion, 
inflection and punctuation. 


4 The practice of architecture — Modern architects as heirs to 
the past — The modern schools of thought: (a) the Classicists ; 
(b) the Gothicists ; (c) the Eclectics ; (d) the Modernists. 


5 The general effect of modern materials such as steel, ferro- 
concrete and glass on design. Their special effect on: (1) vertical 
expression; (2) horizontal expression. Modern development in 
America and on the continent of Europe. 
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THE THEORY AND PRACTICE OF 
ARCHITECTURE 


PA rehitecture is one of those subjects whose content is difficult to 
define, but in spite of this everybody has ideas, more or less hazy, as to 
what the word implies. It is obviously something more than mere build- 
ing, though not, as some would appear to think, only concerned with 
cathedrals and buildings of the first class. Is there, on the other hand, any 
building, even a corrugated iron shed, which under certain circumstances 
is not worthy of the term ? Certainly it is easy to conceive such a shed, so 
shaped, composed and coloured that it holds the imagination as securely 
as some more substantial building to which no one would deny the term. 
The only reason therefore why all building is not architecture is that we 
are not yet willing or able, as the Greeks appear to have been, to make — 
it so. We must therefore at the outset consider the conditions which con- 
vert mere building into architecture. 

We have a hint of these conditions in the word ** imagination.” A 
building appeals to the imagination of the beholder. But it may appeal to 
his imagination in many ways. It might appeal through his imagination 
to his greed. That sort of appeal would obviously not convert the build- 
ing into architecture. It might only mean that to him the materials were 
more valuable in themselves when they were redistributed and the build- 
ing thereby destroyed, which is a reductio ad absurdum of the first order. 
The appeal to the imagination unqualified is therefore not enough. 
The qualification, however, is difficult to define. Many buildings, some 
the most respected in the world, make their appeal for historical reasons. 
Something has happened in them which makes them sacred. That does 
not, however, ensure their being architecture. Mr. A. S. G. Butler, in 
his able book The Substance of Architecture, quotes the case of a friend 

who thought the interior of the celebrated church of St. Antony at Padua 

a poor edition of the modern Westminster Cathedral. ‘‘ Perhaps,’’ he 
says, “‘ his judgement was a little callow and his sentiment for history 
peculiarly small, but his regard for architecture was of the right sort be- 
cause he cared solely for the thing in itself and for none of its accessories. 
He had compared the impressions given him by two rather similar large 
churches, one in Venetia and the other in London, and had formed an 
opinion of them as churches, quite unbiased by historical importance, 
local association or age. He had studied and walked about in both and 
found himself more satisfied in the modern one, and so, quite properly, 
this was the better architecture. For, like anything else done for the | 
amelioration of life, the object of architecture is to give satisfaction.” 

It will be agreed, I think, that Mr. Butler and his friend are right. The 
quality of the appeal to the imagination, which turns mere building into 
architecture, is an esthetic one. The building, however humble, however 
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old, however new, however large or small, whatever its purpose may be, 
must make its appeal to the imagination as a thing of beauty. Beauty, how- 
ever, leads one into vast fields of discussion which are out of place here. 
We must therefore make some assumptions, and most people not pro- 
fessional philosophers will make them readily enough. By beauty we 
must imply various qualities, and above all things the quality of unity. 
The building must have a general unity of conception ; the thought and 
imagination, that is to say, that have gone to its conception must have 
direction and purpose. In other words, the building must be significant, 
not just haphazard. Its design must be definitely organized, whether 
consciously or unconsciously does not matter; and organized for the par- 
ticular materials used. It must be a design in those materials. The result 
may, of course, be ugly, for there is certainly a significance in ugliness 
if that ugliness has vitality and power. 

Which buildings of the world make most strongly this appeal to the 
esthetic imagination, which buildings, that is to say, are considered the 
best architecture, will vary to a certain extent from time to time, accord- 
ing as the individual and racial imagination varies. In every age and 
country racial ambitions and feelings, like the other local conditions of 
religion, country, climate, available materials and the varying usages of 
civilization, have helped to determine the forms architecture has taken. 
They still do to-day, but to a less degree owing to such things as the 
quickened means of transport, the increased use of new materials like 
glass and concrete which have the same qualities everywhere, and to the 
genuine internationalism of outlook which is growing up in all big centres 
and is more apparent to-day perhaps in the arts than in any other field 
of work. Nevertheless to understand the scope and appeal of modern 
architecture it is still necessary, if in less detail than heretofore, to realize 
the outlook and contribution of each of the great periods in those races 
which are, as it were, in the direct line of our descent. The batter of a 
wall, for instance, that is, its slope inwards, in giving a sense of immov- 
ability and permanence, must always owe something through association 
of ideas to the monuments of ancient Egypt. Tradition in building has 
been described as crystallized reasoning. Such tradition, such reasoning, 
that is to say, may or may not be logical and valid to-day. To discover 
this one must consider a little how the traditional forms came about and 
what were the desires and ideals to which they answered. Some of the 
needs, spiritual or physical, to which past architecture answered may not 
exist to-day but, whether that is so or not, the methods by which they 
were expressed have value. To judge fairly any past work of architecture 
these needs must be known. They are the programme which the designers 
had before them. Althouyh for its final and ultimate appeal to the imagina- 
tion as a piece of abstract form it may not be necessary to appreciate that 
programme in all its detail, it is very necessary to understand it in order 
to grasp the evolution of architectural forms and to see how they have 
changed from age to age, crystallizing on the way into what are called the 
styles. Only so can we hope to find our way, and judge the changes which 
are taking place at the present time, and discover perhaps where a like 
crystallization is going on. Before discussing therefore the present posi- 
tion and the scope of modern architecture, with its new problems and 
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opportunities, it is necessary to see something of what each of the main 
periods in our line of descent has contributed to the general architectural 
language. 


EGYPT 


The first country in which we see architecture which we feel still 
directly and indirectly affects that of our own time is ancient Egypt. The 
Egyptians were a people with very marked characteristics, and they 
lived in a land with equally strong physical peculiarities. The life of the 
country is, and always has been, dependent on the Nile in a way that no 
other country depends on a single river. Running for several hundred 
miles through a comparatively narrow strip of fertile land, with desert 
sands or hills on either side, the Nile not only provides the means of trans- 
port but, by controlled irrigation, makes the country independent of 
variations of climate. The unending river and a monotonous land, largely 
cut off from the rest of the world, led on the one hand to a civilization 
which lasted with little change for four thousand years and on the other, 
no doubt, helped to formulate those beliefs by which not only was the life 
in the body considered a transitory thing and life after death of far greater 
importance, but the maintenance of the body itself in an unaltered state 
a thing of the first consideration. Hence the desire, evidenced on all sides 
in tombs and temples alike, to build with the utmost permanence. These 
indeed are the only buildings which have come down to us and, thanks 
largely to the dryness of the climate, in a remarkable state of preservation. 
If the ordinary dwelling-houses had been built as substantially, or even 
the palaces of the Pharaohs, some remains of them would too have lasted. 
The racial imagination of the Egyptians was fixed then on their tombs and 
religious buildings. To make the tomb or the temple permanent, impres- 
sive, mysterious, was obviously a religious necessity. To express this was 
the chief function of their architecture. That architecture should be func- 
tional and should derive its forms directly from the function that the 
building and its various parts have to serve, with as little extraneous 
decoration and make-believe as possible, is the great cry to-day in the 
revolt from traditional forms which is everywhere taking place. All the 
great styles of architecture are seen to exhibit this quality when the func- 
tion their buildings serve is properly understood, though that function 
is often more complicated than it was in ancient Egypt. 

To express their needs the ancient Egyptians evolved a peculiarly mas- 
sive, simple style of architecture, constructed of great stones, in which the 
chief elements are the long unbroken wall, useful against the sun, the 
flat stone roof, easy to manage in a climate with little rain and no snow, 
the stout stone columns, connected to one another or to the walls with 
heavy stone lintels. The arch, though known, was not used. The dead 
weight of one great stone upon another was preferred to a sideway thrust 
making the structure depend for stability upon abutment. The pyramids, ~ 
solid stone hills of sharp arresting outline in which each stone rests 
evenly on the one below, are the greatest example of this preference. 

Mystery was obtained by a long main vista, enhanced by preparatory 
avenues of great sphinxes, passing next through the entrance to the 
temple, a small doorway between two great battering masses of similar 
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shape called pylons, then through sunlit courts each divided by similar 
pylons and lined along the walls with heavy columns and lintels casting 
great shadows, then through a hall with a forest of closely packed columns 
on either side and lit only down the central avenue by small windows 
raised above the roof, and finally into a series of apartments, each with a 
floor slightly raised and a ceiling slightly lowered compared to its pre- 
decessor to increase the perspective, until absolute darkness was reached. 
Among these columns in the darkness and semi-darkness stood gigantic 
granite statues of a simplification of form and an intensity of feeling 
which, in those of the best periods, have never been surpassed. The 
columns, walls and ceilings were generally covered with incised figures 
and designs in low relief and brightly coloured, so that when a procession 
carrying lights passed through the temple strange figures of men with 
heads of birds and similar devices would suddenly light up. Everything 
therefore was done to impress the beholder gradually penetrating the 
temple as he walked along the central axis and passed by stages from 
bright sunlight to deep blackness. Along this axis there was complete 
unity of idea and that idea very powerfully expressed. If one walked, 
however, round the exterior of the temple, or viewed it from a distance 
from any point except on this main axis, the total form bore no such 
significance. One simply saw a wall breaking back at indeterminate in- 
tervals and becoming lower at each. The building therefore has not com- 
plete external unity as well as internal. That combination of excellences 
was to be achieved by the Greeks and then lost for centuries. 

The craftsmanship of the masonry varies a great deal, as was to be 
expected in buildings carried out by slave labour. Much of the design 
and execution is crude, and the architecture as a whole is not as impres- 
sive as the sculpture. Nevertheless, the great scale which is everywhere 
maintained and the simplicity, grandeur and power of the main ideas 
which inform it, gave to Egyptian architecture a status and value which 
are still a measure of, and inspiration for, the expression of similar ideas 
where they apply to-day. 


GREECE 


In the buildings of the Greeks we find the same simple post and lintel 
construction as in those of the Egyptians, but carried so much further in 
expressiveness and refinement that one is justified in saying that it is now 
carried to perfection. Under a régime of political liberty and professional 
salaried labour the size of buildings, compared to those erected under the 
slave conditions of Egypt, had to be curtailed. But that suited the Greek 
ideal. To do a smaller thing perfectly was to them more important than 
to do a larger thing imperfectly. In their chief buildings this ideal was 
fostered by the material used, a homogeneous self-coloured marble of the 
finest quality. It was fostered too by the fact that, like the Egyptians, their 
chief buildings were temples and by the further fact that, unlike the 
Egyptians, these temples were objects to be seen, in the main, externally. 
They were not for congregational use. Such public services as there were 
took place round an altar erected in front of them. As objects to be ven- 
erated in this way rather than used their temples were set on raised sites, 
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as the Parthenon on the Acropolis at Athens. These sites were raised, 
but not too much. There was not a temple for instance on the top 
of Lycobettus, the big mountain behind Athens. The sites were so 
chosen that the temple, though raised above the town as a monument, 
still belonged to it. This isolation of the temple affected its design. It con- 
tributed, no doubt, to its simple monumental form as well as to the re- 
finements of its detail. The slight enlargement of the diameter of the 
columns at the corners of the peristyle, or encircling range of columns, 
to prevent their seeming thinner than the others when seen against the 
sky and the upward curving of the enriched lintel to prevent the appear- 
ance of sagging, are but two among a great number of similar refinements. 
The type of Greek temple did not greatly change. During the few hun- 
dred years in which it rose to perfection it maintained its rectangular 
shape in spite of the two main variations, Doric and Ionic, representing 
two racial streams each with their special deities. To the perfection of 
this single type of temple building the Greeks, lovers of order and har- 
mony as they were, brought their capacity for logical thinking and their 
mathematical ability as well as the finest craftsmanship yet seen in 
masonry sculpture and decorative painting. They knew the value of a 
system of simple proportions readily to be grasped by the eye. They un- 
derstood the impressiveness of large simple parts even in a small building 
and, by the fineness of their masonry joints, gave to their columns, made 
of several drums, the appearance of great monoliths. The colouring they 
used for a further finish no doubt helped this appearance. When a lime 
stone had to be used in place of marble the building was coated with a 
marble stucco, so that its intellectual character as a complete conception 
should not be interfered with by any accidental or romantic effects. 

Here then were buildings once more expressing a definite set of ideas 
and answering very closely, as all good buildings must, to the character 
of their designers. They stood for perfection of proportion and finish and 
for an abstract, remote, almost inhuman beauty. Their broken fragments 
to-day are more like fragments of broken statuary than of buildings. 
Yet, for all this, people of a northern race, and living under cloud filled 
skies, are bound to feel a certain want of mystery and romance, a certain 
absence of imagination, that many cruder types of building possess. In a 
less vivid light the subtleties and refinements of Greek mouldings are lost. 
Certain it is that modern Greek buildings in northern latitudes—and the 
last hundred and fifty years have seen many attempts to create such— 
always appear cold and uncomfortable. 


ROME 


The perfection of the individual building as an isolated sculptured 
monument was very far from the Roman ideal. As the conquerors of the 
world the Romans needed a set of architectural forms which could be 
executed in any land and, to a great extent, by unskilled persons. Large . 
stones for lintels not only require considerable skill in their manipulation, 
but were not to be found in all the places to which the empire spread. It 
was necessary therefore to adopt some other means of bridging from one 
point of support to another, and one, too, which could be carried out in 
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small stones or even in bricks. Under these circumstances the Romans 
chose the semicircular arch, which their near neighbours, the Etruscans, 
had already used, together with its continuation, the barrel or semi- 
circular vault. From this it was but a step to the cross vault obtained by 
the intersection of two equal barrel vaults or to the dome, which is the 
arch rotated about a centre. The great constructional advance, however, 
of the Romans, due in the first instance to their cement, was the applica- 
tion of mass concrete to these forms and on a gigantic scale. Their use of 
the arch as a whole, however, was rather like the Egyptian use of the lintel 
compared to the Greek. The Romans did not explore, that is to say, all 
its constructional possibilities. That was left to the designers of the Gothic 
period. On the other hand they wisely allowed it to influence their plan 
forms, which are full of graceful apses and niches softening the rectangu- 
lar forms of their apartments, cloaking changes of axis and ending vistas. 
With their simple vaults too, especially when those vaults were con- 
structed of mass concrete, they obtained great impressiveness. Their vast 
halls, now that the surface decoration has fallen from their walls and only 
the solid brickwork is visible together with the remains of the concrete 
vaulting hanging to it, are grand and moving things. As the concrete of 
these vaults had to be poured in a wet state on to the wooden centering, 
designed to hold it in place till it was set, the Romans often placed on this 
centering a series of boxes which, when the centering was removed, left 
in the surface of the concrete a series of deep recesses or coffers. This 
coffering, varying with the curve of the surface, was a natural and appro- 
priate method of decorating a cast material like concrete, and, because it 
arose directly out of the nature of the material instead of being copied 
from Greek architecture like so many of their motives, was one of the 
most successful forms of decoration they used. For the rest they largely 
applied to their buildings, both externally and internally, a veneer of 
imitation architecture very often unrelated to the structure behind. For 
such purposes they formalized the types of Greek columns and lintels 
and added to them to form the Five Orders, or five standardized types of 
columns and lintels, laying down definite rules for their proportions. In 
this way they evolved a form of architectural decoration which, if lacking 
in individuality, could be carried out anywhere within the empire. This 
view of architecture as so much formalized scenery led nevertheless to 
the great forums and other formal enclosures in their towns, to the long 
colonnaded streets with their vistas ending on a triumphal arch or other 
decorative object, which have formed ever since the basis of the town- 
planning of the more formal parts of our cities. In the same way the rela- 
tions of the great and lesser halls to each other in the Roman Thermae, 
arranged about two axes at right angles, with the enhancement of the 
vistas so formed, have been, and still are, the basis of the planning of most 
of our public buildings. Fortunately Roman detail usually finds its way 
into modern buildings by way of the Renaissance, the architects of which, 
especially the Italian ones, gave it a refinement unknown to the Roman 
ariginals. From all this it will be seen that Roman architecture has many 
offinities with modern work, which it is still influencing in every country. 
Some of the better of these have been pointed out, but one can go further. 
The great commercial buildings of to-day, while their planning has to be 
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direct and practical like that of the Romans, are largely designed, as their 
Roman predecessors were, to express themselves by their grandeur rather 
than by their vitality. As in the Roman buildings, this grandeur is as- 
sumed like a cloak placed over a substructure of coarser stuff. The Roman 
appliqué of marbles arranged into a scenic architecture of pilasters and 
entablatures corresponds very closely to the make-believe architecture of — 
columns and other classical trappings that one sees applied to-day like © 
sugar icing to the steel frames of great blocks of offices. In both a certain | 
make-believe takes the place of real romance and mystery. These latter © 
are indeed the qualities that were chiefly lacking in Roman work. While’ ~ 
Roman buildings, especially when executed in solid stone, brick or con- 
crete and left without veneers of other materials, gave to the world a new 
sense of grandeur, of scale and of the relationship of one building to 
another, as well as a new power to roof in vast halls in a solid and 
impressive way, which for solemnity has not yet been surpassed, we 
must turn to other periods and countries to find that intimate, unfettered 
and individual outlook which alone can give free expression to the artist’s 
spirit. 


BYZANTINE EARLY CHRISTIAN AND ROMANESQUE 
ARCHITECTURE 


The qualities of spirituality and intimacy which Roman architecture, 
in spite of or perhaps because of its grandeur, so largely lacked, found 
fresh life in one at least of the styles of architecture which grew out of its 
ashes. When the capital of the Empire was moved by Constantine to 
Byzantium, its buildings came more directly under Greek influence. 
That influence had not been absent in Rome, but there and in other parts 
of the empire where Greeks had been employed, they had been em- 
ployed mainly as craftsmen working to other people’s designs and not as 
originating artists. There are plenty of examples in the Roman Empire of 
fine craftsmanship, such as the detailing of the Maison Carrée at Nimes, 
which can be attributed to such journeymen. At Byzantium, however, in 
the atmosphere of the East, the Greek architect as master-designer and 
builder comes into view and at once we have a cleaning up, as it were, of 
Roman building. The appliqué of make-believe architecture disappears, 
and in its place the great interior wall surfaces are decorated with a veneer 
of thin panels of marble and fields of gold mosaic on which float decora- 
tive motives and figures. Such columns as are used become structural 
again, carrying walls instead of merely enhancing vistas or supporting 
figures. The exterior too is left to explain itself, its solidarity being 
marked perhaps with alternate bands of stone and brick. Once again 
therefore the structure is encouraged to express itself internally and ex- 
ternally and the dome, its chief element, is developed into a live thing 
carried on pendentives (curved corbels) and semidomes instead of the 
heavy inert lid of mass concrete it was in Rome. We get in Byzantium — 
some idea of what the active Greek mind would have made of the arch 
and its derivatives if it had applied itself to them instead of to purely 
post and lintel construction. 

Under the influence of the East, Byzantine architecture became a field 
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for rich and elegant surface decoration which in its turn was reflected over 
Europe. Strains of Byzantine influence, once not unconnected with the 
Crusades, spread westward, and are still doing so. Much of our modern 


_ decoration is based on Byzantine form and colour, It appears in the design 


and colour of fabrics, in stage scenery, in silver ware and glass. Recently 

- mot only the decorative motives but the structural ones have greatly 
- affected church building both in England and in America. In 
London there is E. F. Bentley’s great Westminster Cathedral, frankly 
Byzantine in the broad surfaces of its domed interior as well as in 
its decoration, and from this cathedral influences have radiated to a large 
section of modern church building on both sides of the Atlantic. When- 
ever a certain kind of emotional appeal is desired, which can be given by 
richness of decoration combined with spaciousness of aerial gnclosure 
within the gracious shapes of semicircular apses, domes and arches, 
Europe and America still turn for inspiration to the work of the architect 
of Sancta Sophia in Constantinople, St. Mark’s in Venice and similar 
buildings. Mr. Howard Robertson, in his very useful introduction to the 
study of architecture entitled Architecture Explained, considers the appeal 
of Byzantine motives to the emotions as the most important contribu- 
tion of this Eastern architecture to that of our present times, ranking it 
with Greek purity and refinement and the powerful grandeur of Roman 
planning and mass conception. 


THE ARCHITECTURE OF THE MIDDLE AGES 


Before the rise of Gothic architecture in the north of France, which 
was to bring about a great epoch in building as far removed in feeling and 
expression from the previous epochs already described as it is possible to 
conceive, there were attempts all over Europe to emulate the great Roman 
halls, although the secret of making Roman cement, and consequently 
of Roman concrete, was lost.. The types of buildings so engendered, 
whether they have local names like Norman, Provengal or Lombardic, 
are better understood under the general heading of Romanesque, as are 
the languages which bear very much the same relationship to classical 
Latin. The Roman barrel vault and dome were their inspiration, but the 
construction of these had to be carried out in small stones or bricks. 
Though a great deal of Early Christian architecture, except for its de- 
corative motives in floor patterns and the permanent furniture of churches, 
is rightly classed as decadent Roman work in which the bold and essential 
qualities of the latter are missing, Romanesque building on the other 
hand is generally anything but decadent in spirit. The boldness and vast 
scale of great naves like that at Durham Cathedral or of the great Roman- 
esque churches of northern Italy and southern France preclude any such 
idea. Still the structural requirements to uphold high in the air their great 
vaults made of small stones, needing either the abutment of thick Roman 
walls or a system of buttresses such as the fully developed Gothic cathe- 
dral possessed, were not appreciated, with the result that most of such 
vaults have perished. We can feel, however, from the layout of the build- 
ings, from the size and scale of the parts, as well as from the directness of 
the carved ornament, the vigour of designers whose ambitions outran 
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their constructive skill. Gradually we find the reinforcing arches, which 
the Romans themselves had placed within their concrete vaults and domes 
to hold the loose concrete while setting, reappearing in this Romanesque 
work, but as supporting arches crossing and strengthening the vault from 
below. It was probably out of an appreciation of the function of these 
arches and by introducing them for additional strength at every altera- 
tion in the vault surface, as where one vault intersected another, that the 
System of Gothic ribbed vaulting sprang up. Any structural explanation of 
this kind, however, let alone any decorative one, is insufficient to explain 
the totally different character of Gothic building. Such a change, like all 
fundamental changes in style as distinguished from the superficial ones 
dictated by fashion, could only be brought about by an equally fundamen- 
tal change in the spirit, ambitions and outlook of the designers. So deep 
does this particular change from classical to Gothic now appear, that it 
can be said with some certainty that every architect to-day is born either 
a little Classicist or a little Gothicist ; either, that is to say, he feels in his 
bones that form, order and proportion in the abstract are the essence of 
architectural design or he feels that form and proportion, not in the ab- 
stract but proceeding from construction and materials, are the real thing. 
In Gothic building, construction not only took on new forms but de- 
liberately chose those which resulted from live loads instead of dead, not, 
that is to say, from adding one dead load to another but from balancing one 
live thrust against another. It was their system of balanced thrusts which 
gave to Gothic buildings their dynamic and aspiring quality compared 
with the static dignity of Greek and Roman work. One immediate result 
is that height became an essential element in design. For the first time 
we have tall towers, buildings which pile up against the sky, vertical lines 
as the dominant ones instead of horizontal. As construction is the most 
vital element in Gothic design, the inherent architectoric quality of each 
building material obtains an enhanced importance. Where a Roman 
builder would cover the structure of his building with a veneer of another 
material, and articulate that in a manner unrelated to what was behind it, 
a Gothic one would delight in the texture and inherent qualities of the 
material with which he was building. Its very inequalities and accidental 
: variations would give him pleasure and be utilized by him. When his 
‘system of vaults and buttresses became fully developed, similar accidental 
variations in planning, owing to the site or to some other extraneous con- 
sideration, would be turned to happy account. To make a suitable site for 
its temples the top of the Acropolis at Athens had to be levelled, whereas 
the church at the top of Mont St. Michel not only clings to the hill but 
seems to emphasize and express the hill itself. All this means that ad- 
venture, romance, mystery and picturesqueness are once again sought and 
loved. Architecture with such qualities could only come about among a 
virile energetic people, and it is not surprising therefore that Gothic 
started and grew up in the north of Europe, in lands where the sun was 
less intense and regular in its bounty and where Roman rule, with its 
mass production and its denial of freedom to the individual, was less 
strong. Although Gothic architecture rose with extraordinary quickness, 
reaching heights of heroic adventure with which there is little to compare 
in other styles, and although it spread over Europe, it lasted in its main 
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manifestations only some three centuries. The particular spirit of adven- 
ture which brought it about died down and other feelings and ambitions 
took its place. Nevertheless it corresponds to something very deep rooted 
in human nature which must always be present. We may therefore always 
experience or expect a revival of its influence. For church building to-day 
it is still the recognized expression, though softened and modified by 
Byzantine forms and influences. All through the nineteenth century in 
England Gothic Revival architecture existed side by side with Greek 
Revival architecture, each answering, one must suppose, to different 
temperaments. Unfortunately, it was an archeologically-minded century, 
so that both sets of revivalists paid more attention to the letter than to 
the spirit of the style in which they were working. Mr. Charles 
Marriott suggests that in practice their effect on the body of architecture 
was compensatory. “‘ But for the Greek Revival,” he says, ‘‘ we might 
have run to seed in pinnacles and but for the Gothic Revival we might 
have degenerated into stucco.” With Sir Giles Scott’s cathedral at 
Liverpool, which is still building, it is possible that a new chapter in 
Gothic architecture is already opening, for in it he has managed to com- 
bine not only the balance and symmetry of the classical ideal with Gothic 
construction but has so broadened the Gothic detail that he may be said 
to have clothed with new flesh the old bones of a style in which the bones 
generally show a great deal. It is certain that wherever construction is so 
loved that it provides the mainspring of design and the chief basis for 
the articulation of the building, the Gothic spirit will live and express 
itself afresh, whether in an American skyscraper or in a German ferro- 
concrete concert hall. 


THE RENAISSANCE AND THE BAROQUE 


The Renaissance was a phenomenon in all the arts which, starting 
with Italy, spread to every European country. In architecture it was 
natural that Italy should lead the way in a reaction against Gothic, for it 
was but a comparatively slight hold that the principles of Gothic archi- 
tecture were able to obtain in a country with vast Roman remains and 
where the classical spirit still lingered. It was the function of the Italian 
Renaissance architects, however, not to bring back Roman methods of 
building nor, in their early work at any rate, anything corresponding to 
Roman architecture, but to replace the haphazardness of the medieval 
town with Roman orderliness and precision. In the process the early 
Italian Renaissance architects, with every opportunity and temptation to . 
do so, never became mere copyists of the antique. They invented many 
lovely forms and motives for which there were no Roman precedents. 
As has been often pointed out, there is more difference between a Re- 
naissance church and a Roman temple than between a Roman temple and 
a Greek one. On the other hand it must be admitted that, even more than 
in the other arts, there was a strong determination to recover Roman 
methods both of design and construction. Once the possibility of this was 
realised, the remains of the Roman monuments must have produced a 
great effect on the imagination. With their far greater scale, if not always 
greater mass, than medieval buildings, they must have seemed like the 
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work of a race of giants no longer to be shunned, as something evil, but 
rather, with the striking ambition of a time which produced figures like 
Galileo and Christopher Columbus, to be equalled and surpassed. The 
serious study of Roman buildings which started with Brunelleschi and 
Donatello in 1403 gradually gave place however, and especially after the 
discovery of the works of Vitruvius and their dissemination in endless 
editions, to an academic interest in a rigid system of proportion for 
columns, cornices and all other details, which stifled real design, until it 
was rescued and revivified by Michel Angelo and the other leaders of the 
Baroque movement. The history of the Italian Renaissance, as far as 
architecture is concerned, is the history of a school of ordered design, in- 
fused in its early stages with a very free and happy spirit especially in its 
ornament, which, having received its initial impetus from the antique, 
set Out on a new, adventurous and extremely successful career of its own, 
until it was overtaken and bogged by a flood of misapplied scholarship, 
from which the only escape was into the new and dangerous freedom of 
the Baroque. During the process some of the most lovely buildings of the 
world sprang into existence, such as the Pazzi Chapel by Brunelleschi in 
Florence, in which Roman forms are used with an elegance almost Greek, 
but retaining nevertheless the spirit of adventure which every new style 
exhibits at the outset. Apart from individual buildings, the great achieve- 
ment of the Italian Renaissance was the formalization of the town man- 
sion, with its tactful balance between the rights of the street and those of 
the individual owner and, as a sequel to this, the formalization of the 
street itself into a series of street facades which, while differing among 
themselves, yet composed into an harmonious whole. France carried this 
latter idea further in her long designed streets of the eighteenth and nine- 
teenth centuries, with their continuous architecture, and England in her 
town squares and circuses of the same period. The highest synthesis of 
this kind however was reached in the early nineteenth century by the 
Regent Street in London of John Nash, which has unfortunately been 
rebuilt in recent years on commonplace lines. In the old street the build- 
ings on either side, although in separate occupation as a series of shops 
and premises above, were conceived as separate compositions, each stretch- 
ing from side street to side street; yet, by the similar height of the 
buildings and their shop facias and main cornices, but more still by all the 
buildings being informed with the same spirit and, though designed by 
different architects, designed in harmony with one another, this street 
reached a higher and more interesting form of street expression than any 
merely continuous design could achieve. It was indeed a procession of 
palaces, but palaces which, though differing, in a subtle way belonged to 
one another and to the street as a whole. Perhaps the greatest of all the 
gifts the Italian Renaissance gave to architecture was this civic sense which 
has made it possible to conceive a town, if one such has not yet been built 
on any scale, which is not only an organism with its separate parts and 
individual buildings expressing their separate functions, but one in which 
all such parts and structures have an hierarchic relation one to the other 
and are consciously designed as subordinate parts in their proper order 
of subordination to the conception of the whole. Sir Christopher Wren’s 
plan for the rebuilding of London after the fire is perhaps the nearest 
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approach on paper to such an ideal, while the cities of Washington and 
New Delhi are the nearest approach in reality. 

‘Among the gifts of the Renaissance which cannot be overlooked in 
however short a survey is that of the Baroque. The Baroque was the ex- 
pression of a new spirit in architecture, a spirit of self-dramatization, of 
adopting a definite pose and swagger, not, as it were, wholly believed in 
by the actors. Its products must not be confused with the massive gran- 
deur of Roman work on the one hand or the trumpery glitter of the 
rococo, a small scale degeneration of it, on the other. Although a great deal 
of Roman architecture was scenic architecture, it was not necessarily 
dramatic. The Baroque, however, always is. Its grandeur lies in the ideas 
expressed rather than in the materials used, which were often poor 
enough. It came about as a reaction to the academic architecture of the 
Vitruvian and similar rules and it obviously answered to a universal 
craving, for it quickly spread to all European lands. In so doing it often 
overtook the more sober forms of the Renaissance, so that in some 
countries, such as Germany and England, it is found mixed up with a 
tentative use of the Orders, that is to say before even the ideas of classical 
architecture had been clearly grasped. The invention of printing and 
wood block engraving, by enabling ideas and motives to travel at a rapid 
rate, had a good deal to do with this. The travels of Italian artists about 
Europe had much the same result. In France, for instance, we find in the 
time of Henri Quatre strong Roman exteriors with rich Baroque interiors. 
In England, largely cut off by the Reformation from direct contact with 
Italy and obtaining her knowledge of the new movement secondhand from 
Germany and the Low Countries, we find in Elizabethan and Jacobean 
architecture a strong mixture of the Baroque in buildings still Gothic in 
structure. 

The Baroque architect conceives his building as so much plastic material, 
to be modelled very much as a sculptor does his lump of clay. Though the 
structure has to have its apartments and staircases like any other build- 
ing, these are quickly given, by means of sweeping curves, a definite 
relation to the movement of the whole. In spite of the horror with which 
the Baroque was viewed in the last century, it can be readily seen that its 
buildings obey a law of their own, in which every part is subservient to 
the total dramatic effect. They possess therefore, often to a very high 
degree, the quality of unity so necessary to a work of art. Any building in 
which display was part of the programme easily fell within their scope. 
Palaces for the parade life of princes were particularly adapted to it, 
as were churches when worship took the form of high ceremonial. Gar- 
dens too became a favourite field for the baroque architect, for Nature 
herself, especially in a semi-tropical country, often falls in with the 
mood. , 

The chief value of the Baroque to-day is that it provides a contrast 
to the hard lines of modern building based on steel construction. It can 
provide many happy incidents in the long lines of streets, as the Baroque 
fountains do in Vienna. With life daily becoming more and more mechan- 
ical, the happy free spirit of the Baroque, careless of conventions and pro- 
prieties and even of the obvious laws of construction, provides a welcome 
release for the human spirit. While a large Baroque town might be a 
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nightmare, Baroque incidents in towns can be as delightful as a Chelsea 
china figure on a stiff marble mantelpiece. 

While every nation produced its variants of early and central Renais- 
sance architecture, as well as of academic classic and the Baroque, which 
it is not necessary to follow here, a word must be added about the French 
forms. France, in spite of her starting the great Gothic stream of building 
and developing its constructive possibilities to their highest pitch, was 
the quickest after Italy to adopt the ordered architecture of the Renais- 
sance, and at once gave it a peculiar and national significance. The move- 
ment in France began with the chateaux of the King and the great nobles, 
that is with buildings either in the country or in small towns where they 
stood up high above their surroundings. In such buildings, in contrast 
to the urban palaces of Italy to be seen in narrow streets, the roofs of these 
chateaux outlined against broad landscapes or across whole towns naturally 
played a great part in the composition. It was for this reason perhaps that 
the architecture of French Renaissance buildings relied more on the 
masses of the building, the grouping that is to say of the various pavilions, 
than on the paraphernalia of the columns either free standing in portico 
or colonnade. This again is reflected in the plans. The French Renaissance 
architects were far quicker even than the Italians to see and adopt for 
their own purposes the elegances of Roman planning. They may be said 
to have done for Roman plan forms what the Italians did for Roman 
elevations, that is to say, they edited them for the modern world, while 
adding elegances and refinements undreamt of by their originators. 
Whereas other countries, such as England and Holland, have given a homely 
turn to Roman architecture, reducing it as it were to the domestic level, 
it has been the province of France to develop logically the broad spacious- 
ness of Roman planning and, at the same time, to invent for such plans 
an elevational treatment which, if based on the Roman Orders, was not 
only suited to her climate but was decked with the peculiar elegance her 
designers are always able to achieve. 


GENERAL PRINCIPLES OF DESIGN 


There are certain general principles of design, in the main very simple, 
which can be applied as criteria to the design of any building. If such 
principles, however, covered the whole ground, there would be no such 
thing as the art of architecture but only the science of architecture, and 
every man or woman could by industry become an architect. We know 
that that is not so, and that the intentions of the artist go in many direc- 
tions much further than the deductions of the man of science ; even in 
the higher realms of the latter there seems to-day a considerable tendency 
to adopt the artist’s methods. It is possible, however, as in music and in- 
deed all the arts, to lay down certain general rules as guiding principles, 
with regard to architectural expression, remembering that in every art 
the genius will in time break them all in favour of some wider generaliza- 
tion and that he will then—or more probably a century later—be rightly 
applauded for so doing. 

The first general principle is the maintenance of unity in any design. 
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There must be a dominant mass or feature holding the various parts of 
the design together, as the church tower does the English village. If a 
design has two equal masses, like the twin towers at the west front of 
Notre Dame in Paris, those towers must either be bound together so 
that they become complementary parts of one mass or they must be 
dominated by a third mass in the way the central tower of Durham 
Cathedral, from certain points of view, dominates the two western ones. 
We have seen that the Greeks set immense store on the principle of 
unity, giving it their chief attention in the development of their temples, 
which however, as a rule, consisted of simply shaped single masses. Their 
problem was not to take two or more masses and so vary and model them 
that they combined satisfactorily into one whole, but so to relate the 
parts of a single mass that each contributed to and intensified the expres- 
sion of the whole. If we examine in detail any part of a Greek temple we 
find no unresolved duality anywhere. The front, for instance—although 
there is an equal number of columns on either side of the central axis, 
these columns are united and held together by the strong entablature and 
the climax of the triangular pediment above. It may be suggested that 
this is not the case with the side, but the side is meant to lead up to and 
to be read with the front. This principle of unity applies likewise to all 
floating or semi-independent portions of a design, such as doors and 
windows in themselves. If a door has four panels, either the upper pair 
or the lower should be the taller. Four panels in pairs, one above the 
other of equal length, would make a very tiresome door. We all know 
how unpleasant a sash window looks if the sashes are of equal height and 
there are no other division bars. If, however, there are division bars so 
that the window consists, say, of eight panes to each sash, the duality 
disappears in the pattern of the sixteen panes as a whole. Inigo Jones’s 
well known Banqueting Hall in Whitehall is a building which appears, 
on looking at it carefully, to consist of two equal storeys of windows, each 
between a range of columns of nearly equal height. The fact that most of 
us do not feel any difficulty about this, or even notice it at first glance, is 
due to the way in which the architect has given dominance to the 
upper storey by the frieze of heavy wreaths between the capitals of the 
columns and to the height to which he has raised his balustrade. Most 
architects unconsciously and easily avoid duality in their main masses, 
though it often creeps in with the minor detail. A pair of gate piers, 
for instance, with an iron gate between them, would provide a case of 
unpleasant duality if on the far side of each pier were iron railings of a 
similar height and design to the gate. The piers would then stand out as 
a definite pair of identical things. If, instead of the iron railings, there was 
a brick wall on the far side of each pier, the iron gate itself would make a 
third feature, binding together the other two and in that way producing 
the necessary unity. The clock tower between the two great arches of 
King’s Cross Station in London serves this purpose, though it would 
serve it better if it were still more dominant. 

_ ‘The next general principle is punctuation (to adopt the classification of 
Mr. Trystan Edwards, who has written more incisively on the theory of 
formal design than anyone else). By this is meant that every element not 
serving as a link between others must have its terminations emphasized. 
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The obvious example of this is a column with its well-marked base and 
capital. Without these there would seem to be no reason why the column 
should be of any particular height. It may be replied that the Greek Doric 
column has no base, but the answer to that is that it always stood on the 
strongly-marked, horizontal lines of steps and that these served as a 
base. If the Greeks had used it standing free as a pedestal for a figure, as 
the Romans often used their columns, it would probably have been given 
some feature which would have served that purpose. The other excep- 
tion which jumps to the mind is the columns of the Doge’s Palace at 
Venice, but these have the definite appearance, probably intentional, of 
sinking into the ground. They suggest the piles on which the building is 
built. One of the well-known ways of punctuating the base of a building is 
to stand it on a series of columns which, contrasting with the horizontal 
lines of the wall above or of the pavement below, give to the base of the 
wall a very strong emphasis. It will be clear, however, apart from these 
exceptional cases, if they are that, that definition of outline is obviously a 
desirable quality in any design in the solid. One must know and feel where 
a wall, a tower, or roof ends, to form a satisfactory impression of the total 
design in one’s mind. The apparently unfinished and certainly unpunc- 
tuated tops of the medizval towers, which crowd the little hill town of St. 
Gimignano near Sienna, give one a sense of incompleteness, as if the town 
had just been sacked and the towers broken off. The thickening of the 
base of a wall and the marking of that thickening on the exterior with 
plinths, mouldings and the like seem an obvious thing to do, but a great 
deal of the satisfaction provided by a fine monumental wall, like those of 
the Florentine palaces, comes from such punctuation. In such palaces, and 
in others in Italy, the emphasis of the base is often increased by moulding 
it into a stone seat running the full length of the facade. The top of the 
wall is also strongly marked, either by the overhang of the roof, by the 
cornice which derives from it, or by some setting in of the parapet which 
emphasizes the fact that the wall is as high as this and no higher. In some 
modern German designs it is the fashion at the moment to cut off the wall 
of a great building sharp at the top without anything to mark the finish, 
and unless there is, as is usually the case, a topmost range of windows of 
different design from those below which serves the same purpose, the 
result is very crude. There seems indeed no reason why the building 
should not have another half-dozen storeys. In the more formal buildings 
of the Italian Renaissance the punctuation of the wall was carried very 
much further. Not only was each storey marked with a string course or 
band, thickening the wall where wall plates to receive the floor were 
inserted at the back, but the surface of the stone was varied from storey 
to storey, starting with the roughest quarry-faced stones and ending with 
a smooth surface of evenly cut stones to reflect, as it were, the glories of 
the great cornice immediately above it. In addition, these various stages 
of the wall were given vitality and interest by variety in the depths of the 
courses and lengths of the stones. Quoins, or alternate long and short stones, 
in the same way, define and punctuate the horizontal limits of a wall. That 
is why they are generally left out in a street front abutting on others as 
too unneighbourly an assertion of private rights. The continuity of the 
wall surface from building to building, which was so common in the 
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eighteenth century streets, was a gentlemanly admission that the street 
had its claims as well as the individual. 

The third general principle is called by Mr. Trystan Edwards “ the 
canon of inflection.” It is the principle which governs the relation of the 
parts of a building to the whole and the relation of the whole to what lies 
outside. Punctuation, it will be seen at once, is but a special form of in- 
flection in which an object takes cognizance of its boundaries. ‘The western 
towers of St. Paul’s Cathedral are punctuated very elaborately, the curved 
features at the top contrasting strongly with the vertical and horizontal 
lines below. They are, however, inflected as well to contrast with the 
dome. Their very elaboration, as well as their elongated shape, both pay 
deference to the great simple swelling curves of the latter. It has often 
been suggested that the thin lead spire of Wren’s Church in Ludgate 
Hill, which from the base of the hill is seen against the cathedral, re- 
ceived from him its needle-like shape to throw up the mass of the great 
cathedral. The preparation every good building makes for every large 
feature is an obvious but important form of inflection. Most domed 
buildings like St. Paul’s or St. Peter’s (as originally designed) have a 
projecting portico or similar feature without which the dome would seem 
not to belong to the substructure, which is another way of saying the 
substructure has been inflected in deference to the dome. The frieze to a 
Greek Doric temple, with its alternate strongly marked vertical lines and 
carved panels, prepares the eye for the richness of the figures in the pedi- 
ment, while the slight projections immediately under these vertical lines 
modify the plain strength of the lintel and make preparation for the 
frieze. One often hears the criticism that a feature of a building seems 
stuck on,” and there may be a proper basis for such criticism. It may be 
that the building in question has not been sufficiently inflected to lead 
one to expect the feature complained of. 

The net result of all this is that inflection is the safeguard against 
crudity. It applies, if in a lesser degree, between the building and its 
neighbours, or should in a fully civilized town, as it does between one 
part of a building and another or one section of a moulding and the next. 
In a street it should regulate the attitude of one building not only to the 
next but to the whole street and, in an ideal town, of each building to the 
whole. There is no doubt that in periods of high civic manners something 
of the kind took place. Sir William Chambers apparently took care that 
the dome over the central feature of the river front of Somerset House in 
London did not rise to a height which would make it challenge the dome 
of St. Paul’s, and in a time of less civic manners the architect of the 
Central Criminal Court in the Old Bailey in the same town did not take 
the same precaution. Sir William Chambeérs’s courtesy, it is pleasant to 
think, was repaid to his own building when James Rennie, the designer of 
Waterloo Bridge, took pains that its long horizontal line should coincide, 
instead of conflicting, with that of the terrace of Somerset House. 

- It is needless to say that the principles already enumerated apply 
equally to the plan of a building. Assuming a plan has satisfied the prac- 
tical requirements, the esthetic judgement one passes on it must be based 
on considerations similar to those applied to the exterior. Has it unity ? 
Do the apartments bear a definite and not haphazard relation to one 
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another ? Do the vistas end adequately and not just peter out ? These con- 
siderations do not of course preclude the element of surprise and con- 
trast. Contrast is just as much an inflection as adjustment and preparation. 

There are two other rather difficult things which must be referred to in 
this section. They are proportion and scale—both, however, things which 
cannot be definitely explained. Though they are obviously part of the 
method of inflecting a building, they are governed so much by the idio- 
syncrasy of the designer that no general rules can be laid down. A great 
modern architect, whom all respect, when asked what was good propor- 
tion replied laconically “‘ God.” What is good proportion to one man will 
not be so good to another. It is safe however to say this, that by main- 
taining a system of similar proportions throughout a building, say the 
same ratios of height to width in all openings, and by setting out one’s 
building on a system of unit spacing, a sense of unity and power is fos- 
tered, until of course one wishes to break it for some dramatic effect. All 
attempts however to express architecture in terms of mathematics come 
to grief somewhere or other. Generally the ratios quoted are either too 
simple or too recondite to satisfy the esthetic sense. There seems too 
within such limits to be no reason why any particular ratio should have 
more virtue than any other, except perhaps to a particular individual. 
The only constant element in the proportions of a building is the height 
and shape of the human figure. Doors and windows have, for instance, a 
direct relation to the human figure and consequently their proportions 
have a psychological reaction. A wider doorway than usual, such as that of 
a double door, at once suggests spaciousness, whereas a very narrow 
doorway, through which a man can barely squeeze, suggests cramped, 
prison-like quarters. Such questions are mixed up with that of scale, or 
the relative size of the parts of a building, to which short reference must be 
made. 

It is important for good design that a building should look its size— 
a large building large and a small building small. The architect therefore 
introduces into his design doors, windows and other elements, related to 
the human figures, of such a size that the beholder has some means of 
measuring the size of the building. He might make an isolated building 
look twice its size if he halved the size of such features, but directly a 
human being approached this false size would be exploded. Within limits, 
however, he can do a great deal to give the character he desires to his 
building by altering the scale of such parts. The great door to an Italian 
palazzo at once seems to suggest that the owner is a fine fellow with fine 
apartments in his house, an effect to which the wide“spacing of the 
windows gives further colour. Having once set the scale of a building, that 
is to say the air with which it should carry itself, it is highly important 
that this scale should be preserved in all important parts. A fine brave 
front to a public building must not sink, even in a key block or a single 
piece of ornament, to the scale suitable to similar features in a small 
domestic building, while even more obviously the reverse is the case. To 
maintain the same scale throughout a building, until cne comes to a set of 
petits appartements or to a chapel or chantry purposely and obviously of 
another scale, is but to express another aspect of the necessary unity. A 
building designed on one scale cannot be reproduced on another and be 
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successful in both. The attempt in the cathedral at Montreal to make a 
reduced St. Peter’s at Rome is an obvious failure, in spite of the ab- 
normal scale of the latter. Scale, like proportion, is an instrument in the 
hands of the designer to obtain certain effects. By contrasting one thing of 
recognizable size with another the scale of that other may be forced up or 
down. The posterns within the great doors of a cathedral give a sense of 
size to the latter, and these in their turn to that of the porches in which 
the doors are set. These porches again form a foil to the west front and so 
on. The one thing however which is certain in regard to the scale of 
buildings is that the Scottish proverb ‘“‘ Many a mickle makes a muckle ” 
is not true. A large number of small parts may together make a big build- 
ing but, unless by inflection the whole has unity and scale, the building, 
however big, will lack the power to affect the imagination which a building 
a quarter the size with larger parts may possess. One has only to think of 
numberless examples of the modern apartment house or block of flats 
to realise that this is so. 

In addition to those already discussed, there are two more general 
qualities in a building which should be mentioned. A building, like any 
other work of art, must have character in the general sense answering to 
the nobility of mind and intention or otherwise on the part of its designer, 
as well as to the idiosyncrasies of his personality. It differs, however, from 
a painting or piece of sculpture in that it must have functional character as 
well. Now functional character is of two kinds, first and foremost the 
character which a building or any part of it gets from its form being dic- 
tated by its function, that is to say by the practical purpose it serves, and 
secondly by the traditional form with which such a purpose is associated. 
When we say of a church that we like it because it looks like a church we 
are, generally speaking, being influenced by traditional form. When, 
however, we admire a grain elevator with its row of powerful concrete 
containers and say it has character, we mean that the mechanical function 
the elevator performs has been clearly expressed. Most buildings make 
use of both forms of expression, that is to say, their character is em- 
phasized both by associated ideas and by a general truthfulness to the 
functions they serve. The modernists however, who attempt to throw over 
all traditional forms, rely entirely on the latter. To them anything beyond 
that is sentimental and false. Each section of their buildings and its 
function should be marked on the exteriors. Windows, for instance, take 
a long horizontal shape if that is the best shape to light a particular 
apartment, regardless of the pattern they are making on the exterior. 
This is not the method of nature with the human figure. Though that 
figure can be made to express an infinite variety of character with ad- 
mirable clearness, the separate functions of the various minor organs do 
not receive, fortunately, separate expression. However, for those whose 
worthy ambition it is, with the aid of new materials and new methods of 
construction, to use less and less of the traditional forms in order to 
bring about an architecture more expressive of our times and purposes, it 
is an excellent beginning to allow their designs in the first instance to be 
regulated by function, for we may be sure, however crude the first results 
may be, there will be by this method no pompous or unnecessary decora- 
tion and no inherent vulgarity. 
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THE PRACTICE OF ARCHITECTURE TO-DAY 


Modern architects in their daily practice may roughly be divided into 
four schools : (1) the Classicists, (2) the Gothicists, (3) the Eclectics, (4) 
the Modernists. ‘That most of them would deny that their own work falls 
into one or other of these categories is a good sign, which nevertheless 
does not prevent it from being a fact. Let us take each division in turn. 


The Classicists are those architects by whom the love of ordered 
abstract form is deeply felt. They are the inheritors of the Roman and 
Renaissance ideals and in a modern world, governed by law and with 
order prescribed on every hand, they are bound to exist in large numbers 
and to find constant employment. They are likely to include in their 
ranks official architects of every kind, who by the nature of their employ- 
ment are little given to taking risks. In the eighteenth century and the 
early part of the nineteenth they were supreme in all European countries 
and in America. The romantic revival however before the end of the 
eighteenth century had already produced an affected form of Gothic, of 
which Walpole’s Strawberry Hill villa is the stock example. Even before 
that there had been those world-wide bursts of pent-up energy and the 
sharp struggles to break free from the restraint of the rules of classical 
architecture, which the baroque and rococo movements in design repre- 
sented. The course of classical architecture had indeed never been a con- 
tinuous or consistent one. The first half of the eighteenth century, with 
its comparatively settled social order, was its great flowering time both 
in England and France. The ordered arrangement of the windows of the 
Georgian or Colonial house, whether in town or country, seems to 
express exactly the best qualities of combined refinement and dignity 
which that century offered to the more fortunate. With the rise of the 
manufacturing classes and their individualistic outlook these qualities 
rapidly broke down. The whole hierarchic system of country town or 
village, which in the eighteenth century produced a cousinship between 
the small Georgian house of the professional man or successful tradesman 
and the classical mansion of the squire, gave place in the nineteenth 
century, especially in the northern industrial towns of England, to the 
overgrown and overdecorated villas of the manufacturers on the out- 
skirts of the town and to the rows of mean little boxes for his employees 
within the town itself. Beyond this there was no real link between their 
types of architecture, if that term can be extended to either. The manu- 
facturer as an individualist, little conscious of the appeals of culture or 
even the dictates of fashion, began to house himself according to his 
fancy, and when the Gothic Revival starting in another field loosened the 
bands of tradition even for the cultured, he was ready for any experiment 
in plate glass, Gothic tracery and terra cotta which came along. The 
result on the architecture of the nineteenth century was chaos on the 
one hand and two ever hardening schools, one of Classicists and the 
other of Gothicists, on the other. With the former this naturally tended 
to a revival of Greek forms. The Bank or Baptist Chapel in England, 
the Law Courts building or State Treasury in America, assumed the 
portico, if not the complete peristyle, of a Greek temple. In France 
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Napoleon, assessing the competitive plans for the Madeleine in his 
carriage during the retreat from Moscow, in order one hopes to distract 
both his eyes and his thoughts, awarded the prize to a great temple 
structure. The next phase, generally called the Neo Grec, was probably 
due to the indirect influence of the Gothic revivalists. The restricted if 
high ideal of the Greek temple was naturally found insufficient for all 
modern purposes. The Gothic revivalists were offering freedom of plan 
and outline to their devotees. Perhaps the Greek revivalists felt the 
influence of this freedom. The result, at any rate, was the production of 
buildings like Duc’s Palais de Justice in Paris and Cockerell’s buildings 
in England, in which the architects felt they were free to use all the 
Greek and post-Greek motives, Roman and Renaissance, and blend 
them together. In the hands of great artists like these, their knowledge 
and taste were sufficient curb on their imagination, and powerful and 
expressive buildings resulted. In lesser hands this freedom meant the 
luxuriant ornateness of the Paris Opera House. In Scotland it produced 
free scenic compositions like Thomas Hamilton’s Edinburgh High 
School or, where the same architect added Renaissance motives, so fine 
a block as that of the Royal College of Physicians in Queen Street in 
the same town. The climax of the whole movement may be said to be 
the great Greco-Roman building of St. George’s Hall, Liverpool, begun 
by Harvey Lonsdale Elmes and finished by C. R. Cockerell, in the 
exterior of which, although far more complex than the simple Greek 
temple, there are no motives to which the greatest classical purist could 
object, while even the Gothicist must admit that it not only admirably 
expresses its purpose—a great covered forum for the town—but also 
truthfully explains the main divisions of its plan. 

After St. George’s Hall in England and Schinkel’s Museum in Berlin, 
the building which most nearly approaches to it, the classical movement 
gradually gave way before that of the Gothicists, till it was revived at the 
end of the century, chiefly by the great designing firm of McKim, Mead 
& White in America and by Norman Shaw and E. C. Rickards in England. 
The former first awakened America to the scenic grandeur of classical 
architecture by its work at the World’s Fair at Chicago, the international 
exhibition of 1893. This firm gave to New York and Boston buildings 
based on Roman and Italian inspiration, such as Pennsylvania Railway 
Station, the University Club and the Pierpont Morgan Library in the 
former and the Public Library in the latter, and these seemed at once to 
put America abreast of Europe in scholarship and distinction. By working 
in a Roman manner rather than in an English or French, these architects 
gave modern American architecture a central position from which it 
could develop in any direction. To have brought the architectural 
thought of their country to this eminently sane position after the vagaries 
of the Gothic Revival, as practised there and after the vogue of Richard- 
son’s Romanesque, was a great achievement, even if it was brought 
about by more faithful copying of past forms than most architects would 
care to adopt to-day. McKim himself, the leader of the firm, justified this 
by explaining that America, with no great monuments of antiquity to set up 
a standard of taste and finish, required such buildings in her midst, and 
to judge from the results which followed, especially in the very high 
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standard of detail to-day, whatever may be thought of the general com- 
position, he was amply justified. In a country too where so much detail 
is standardized the importance of this can hardly be overrated. 

In England the result of Norman Shaw’s and E. C. Rickards’s influence 
was rather different. The former was a domestic architect who gradually 
turned to classical forms in his old age, when great monumental buildings 
came his way. Having rescued English domestic architecture from the 
hard hands of the Gothic revivalists he brought it through a Queen Anne 
phase to a Georgian one, leaving behind him in the suburbs, unfor- 
tunately, many sad imitations -by those who tried without sufficient 
knowledge to walk in his footsteps. Nevertheless his classical buildings 
still remained semi-picturesque. Sir Christopher Wren and his Dutch 
contemporaries were Shaw’s chief inspiration, with the result that to-day 
in England Wren, Vanbrugh and the early classical architects, rather 
than Chambers, Adam and the later ones, have the chief influence among 
the classical school. Rickards’s work pulled in the same direction but 
with a very strong leaning to the Baroque, of which difficult form of 
expression he proved himself the only modern English master. To the 
Wren school of English Classicists, that is to those who would temper the 
severity of classical building with a certain amount of picturesqueness 
of outline and modelling as well as with domestic softness in materials 
and craftsmanship, must be added the name of Sir Edwin Lutyens, by 
far the most powerful personal influence in this school to-day. Like Norman 
Shaw, Sir Edwin has passed from being the leading domestic architect 
of his time to be the builder of vast banks and commercial buildings, of 
the great palace at New Delhi, rivalling Versailles in size but with the 
lovableness of Wren’s Hampton Court, and of the great Roman Catholic 
Cathedral at Liverpool. In all these latter, as was fast happening with his 
later domestic work, he has become a classical architect. Unlike so many 
however he has never lost the individuality of his touch, that is to say, 
he has never allowed himself to be mastered either by the Vitruvian 
rules of the Orders or by the general fashion of the time. Whereas the 
mass of post-classical architecture in England during the last thirty 
years, especially in town halls, banks, insurance offices and the like, has 
lacked distinction, too little study having been given to the details of the 
facades in comparison to the more obvious practical points of the plan— 
a result probably of the competitive methods by which the architects 
are so often selected—so that the work has at once an over rich and yet 
a tired appearance, Sir Edwin’s buildings in contrast are always fresh 
and full of invention. No man is less tied by precedents, though no man 
_ knows them better. It is interesting to notice that, while giving this 
strong individuality to his buildings, he always designs them on a system 
of units and fixed proportions. Although strictly classical architecture 
seems everywhere to be dying, and not least where it is applied to a steel 
framed substructure, Sir Edwin, who so far has never made his external 
walls entirely dependent on such a frame, seems to be the one architect 
left who can still give it life and vitality. The architectural world waits 
with no little eagerness to see how the Roman forms he has chosen for 
his great cathedral at Liverpool, second only to St. Peter’s at Rome in 
size, will live again in his hands. What seems certain is that, but for 
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inventiveness controlled by good taste such as he and certain modern 
Swedish architects like Ivar ‘Tengbom have shown, the steel or reinforced 
concrete substructure would by now have everywhere broken through 
and mastered the appearance of the bigger buildings, as it is already 
beginning to do in Germany and America. 

In France and Germany after the classical period of porticoes and 
peristyles, which was never so pronounced as the corresponding Greek 
Revival period in England, there was (as has already been mentioned 
in the case of France) a period of Neo Grec work, when the classical 
and post-classical motives were mixed together with a certain freedom. 
After that, though in neither country was there as strong a Gothic 
Revival as in England, both went through a series of experiments in 
various forms of Renaissance expression, but keeping, especially in 
France, to that system of Roman planning in the form known by and 
produced under the egis of the Ecole des Beaux Arts. This system, 
based on a logic which lays emphasis on the chief apartments and then 
builds round them the plan and circulation of the building with a series 
of graceful Roman shapes, made no attempt, beyond the control which 
plan forms must always have over the modelling of buildings, to deter- 
mine the expression of the elevations. When therefore a fashion for new 
forms and ornament, called L’Art Nouveau, started in Glasgow and 
travelled to Vienna, where it was developed to a certain consistency by 
the Viennese architect, Otto Wagner, and spread back to Paris, it was 
adopted there for a time under the free system of modelling which the 
Beaux Arts plan allowed. Being however but a series of decorative forms 
with no logical basis of structure behind them, and owing its existence 
mainly to a desire to break away from traditional forms, the fashion 
soon died a natural death. The fact of its appearance at all, however, 
and of the rate at which it spread across France and Germany proves 
the tenuousness of the hold classical architecture had even in those 
days before the development of either steel frame construction or of 
ferro-concrete. All great changes of style have coincided with the new 
use or discovery of a building material. It is these two materials steel 
and ferro-concrete, new to building operations on a large scale, which 
to-day threaten to alter to an unprecedented degree all modern archi- 
tecture, sweeping away alike both the Classical and Gothic methods. 
Before however referring to the problems they are causing, it is necessary 
to say something about the Gothicists. 


The Gothic Revivalists of last century were a band of enthusiastic 
architects and laymen who mixed religion and art in a way which, if it 
seems a little ridiculous to-day, represented something very real to them. 
Regardless of historical accuracy we find Gothic architecture described as 
Christian architecture and advocated as such on ethical grounds with 
truly missionary fervour. This, naturally enough, led to the worship of 
the letter rather than the spirit of the style. The curious thing is that, in 
spite of this, during the fifty years of its ascendency we find the exact 
phase of Gothic architecture to be followed by the elect always varying. 
Sometimes the only pure style of Christian art is said to be that of the 
last half of the thirteenth century, sometimes that of the first half of the 
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fourteenth. This was unfortunate, especially when it meant restoring 
buildings, great cathedrals as well as parish churches, to the right half 
century by rebuilding the delinquent parts. A great deal of beautiful 
and irreplaceable medizval craftsmanship and architecture was thereby 
destroyed. Architects who were genuine artists, however, could not for 
long submit to having their freedom fettered in this way, and in the last 
quarter of the nineteenth century there grew up a school of church 
architects who, ceasing to be archeologists, sought to achieve the spirit 
of medizval architecture rather than to copy its earlier manifestations. 
This, under modern conditions, led to a broadening and simplification 
of the style till in recent Gothic buildings, like Sir Giles Scott’s Liverpool 
Cathedral, as has already been pointed out, and in the Hégalid Church 
in Stockholm by Tengbom, the influence of the classical spirit of static 
beauty can be felt as well as the more dynamic spirit of Gothic. This 
broader treatment of Gothic, while it reduces the opportunities for 
individual craftsmanship, meets the conditions of to-day where: design 
of every detail has to fall into the architect’s hands owing to the absence 
of men so imbued with the Gothic spirit that they can themselves not 
only carry out their craft but think and design in its material. 
Although classical forms of expression and Gothic ones must always 
be poles asunder, there is nevertheless no doubt about the influence of 
the spirit of each upon the other. We have noted the influence of the 
classical on modern Gothic architecture. It remains to point out the 
converse, which is perhaps the most valuable legacy Gothic architecture 
has given the modern architect. This influence is shown chiefly in two 
things, firstly, in an enhanced appreciation of the value of construction 
itself as a means of architectural expression, and secondly in the expres- 
sive value of the innate qualities of building materials. Taking the second 
of these influences first we may trace to it, I think, a great deal of the 
charm possessed by the domestic architecture of most countries, and 
especially of England. It is largely due to it that the smaller domestic 
buildings, when erected of local materials and with local craftsmanship, 
seem to belong to the countryside almost as works of nature. The old 
cottages of North Wales, built of big rough stones and roofed with small 
rough Welsh slates, grow as naturally out of the hills as if they had always 
been there. Even in the more formal building of the Georgian epoch in 
England the domestic buildings owe a great deal of their appeal to the 
varying colour of the bricks, to the contrast for instance of red quoins 
and arches with the rich brown and purples of the main walling. When 
the classical spirit gained a further hold such houses, to increase their 
formality, were often stuccoed over and the colours and textures of the 
brickwork were lost. One might almost say that the nearer a material 
approximates to the uniformity and purity of the marble of the Greeks, 
the less of the Gothic spirit can that material exhibit, yet to find the exact 
form of expression to make the most of that marble would have been 
as much a Gothic ambition as it was a Greek. It would be the Gothic 
spirit which would prevent a classical architect to-day from varnishing 
or polishing a wood like oak with its rough grain and open pores. It is 
the Gothic spirit that makes every architect who is building in the 
country study not only the local materials and methods of craftsmanship 
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before he designs his building, but the shapes best suited to the land- 
scape. 

More important, however, than the Gothic contribution of the value 
set to-day on craftsmanship and the use of materials to bring out their 
inherent qualities, is the stress it has taught us to lay on the expression 
of construction. Making a building truthful to the general principles of 
its construction does not mean that every floor joist and timber (even if 
of oak) must be exposed, any more than it is necessary to express on the 
exterior every lavatory and unimportant department of the plan. It means 
that in the main forms there must be no secret diplomacy of construction 
going forward. Wren’s hidden brick cone carrying the stone lantern above 
the exterior wooden dome of St. Paul’s Cathedral is the sort of thing a 
modern architect imbued with the Gothic reverence for construction 
could not commit, and is indeed a thing with which it is difficult for any 
one to be comfortable once it is realized. This reverence has given to-day 
added impetus to the modern movement for a new form of architectural 
expression largely corresponding to the constructural uses of the three 
new modern materials steel, concrete and glass. With it therefore we 
should reach our fourth division, the Modernists, but we must dispose 
of the Eclectics first. 


Among modern architects the Eclectics are probably the largest of our 
four groups, but they are nevertheless and naturally the group with the 
least influence. They are of course the people who are prepared to ex- 
periment in any style, having few convictions and little in themselves to 
contribute beyond scholarship. They exist in larger numbers in America 
than in Europe, because with the roots of her architecture to a great ex- 
tent in other countries and with a vast area producing every variety of 
climate and landscape, her architects have greater excuse or reason for 
experimenting in various methods of expression. Apart from their own 
very distinctive tall buildings, to be dealt with directly, their grain eleva- 
tors and similar structures where they have had to break new ground, it 
would be safe to say that the mass of their modern architecture is more 
derivative than that of most European countries. One finds Tudor, 
Elizabethan, Jacobean and half timbered houses, Italian villas, French 
chateaux, Mexican farm buildings, and Spanish Mission buildings pretty 
evenly distributed throughout the country, though California on one side 
and Florida on the other have more wisely specialized in Spanish archi- 
tecture. Unfortunately too, easy transport has to a large extent abolished 
the compulsion to use local materials, so that Indiana lime stone and 
Vermont slates, oak floors and windows from the south, or brick facing 
from Ohio, are far too widely distributed for the encouragement of local 
character. It must be admitted, however, that this decorative eclectic 
building is much better done as regards the scholarship of its detail than 
it was in England in the pre-War days, when to a lesser extent it was in- 
dulged in there. The American architect who is to build a Tudor or 
Elizabethan house to-day, not having the buildings to refer to, makes use 
of the books of measured drawings and photographs (which have now been 
published of every period in every country) and gets his detail right. It 
would often be better if he did not succeed in this quite so cleverly and 
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relied more on his own invention and judgement. Building in fancy dress, 
however archeologically correct, except as a training in craftsmanship, 
does, in the end, far more harm than good, and it is satisfactory to note 
that such building is less in evidence now than ten years ago, just as the 
fashion for period rooms in hotels and liners is gradually giving way to 
rooms designed to give similar atmospheres but achieved by choice of 
materials, by pattern and by ornament which are deliberately non- 
archeological. However, with this we again reach the Modernists. 


Before the late War a movement had started in all the arts to break 
away from traditional forms of expression. They were felt by many 
to be out-worn. In painting and sculpture this took the guise of a 
revolt from realism in order to express more intense feeling. Architecture 
being in any case a non-representational art, the revolt showed itself in a 
desire to express more directly both the purpose of the building and the 
part played by its construction. “‘ Fitness for purpose ” became almost a 
slogan in certain architectural circles, the purpose being interpreted as 
the mechanical purpose of the building, not its appeal to the imagina- 
tion : that would, it was considered, look after itself. Since the War the 
rapid development of the motor-car and the aeroplane have greatly 
strengthened this school of thought. These are held up to-day, especially 
the latter in the form of racing machines designed for the single purpose 
of speed such as the Schneider Cup flying boats, as examples of the 
beauty which can be brought about by perfect efficiency. There is little 
doubt about this beauty as far as it goes, but whether it is the full content 
of the beauty that architecture can provide is another matter. 


THE MODERN MOVEMENT IN AMERICA 


In America, before the War, the steel frame to carry the building had 
made possible the tall tower or sky-scraper, which the electric elevator, 
with its power of making vertical travel more speedy than horizontal, had 
made desirable. A well-known American architect has stated that thanks 
to its system of tall buildings a business man can pay five times as many 
calls in the morning in New York as he can in London or Paris. The 
concentration of population within the narrow limits of Manhattan 
Island no doubt helped to force these buildings skywards, but that they 
have appeared in considerable numbers in Chicago, where no such pres- 
sure exists, and are being erected in many other towns, proves that they 
possess in themselves an economic value. Recently they have almost 
doubled in height by the mere discovery that it is possible to run two 
elevators in the same shaft, one serving the upper and the other the lower 
portion of the building. From averaging round about 500 feet they are 
now being built round about 1,000 feet high. | 

It is interesting to note how this increase of height has been dealt with — 
architecturally. When buildings first began to exceed the five or six 
storeys of the Old World, the Old World motives were merely stretched 
to accommodate them. In the Gorham Building in Fifth Avenue, with its 
dozen storeys, the classical form of cornice still remains, although it can 
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no longer be proportioned to an imaginary column applied to the front 
of the building, nor can it serve constructionally to protect more than a 
small part of the upper portion of the walls. Even so, the increased over- 
hang required to prevent it seeming ridiculously small led to cornices 
being cast in light hollow metal and painted to look like stone, instead of 
being the stone oversailing courses they pretend to be. One saw whole 
lengths of such cornice, apparently ready carved, being hoisted up the 
fronts of buildings. This ridiculous position could not last very long. As 
buildings grew taller and lost all likeness to the proportions of the 
Italian palace, the Italian methods of facade design had to be thrown 
over. The next step was to try a stone appliqué of Gothic detail to the steel 
frame. The Woolworth Building in New York belongs to this period, 
just preceding the War. This, at any rate, gave prominence to the ver- 
tical lines of the steel, which in these high buildings are obviously the 
more significant. It led however to pinnacles, cathedral-like roof, niches, 
canopies, and other Gothic paraphernalia, which meant little or nothing, 
but gave a general ecclesiastical air inside and out which was rather un- 
pleasant to those who associated the forms used with other purposes. 
‘The name “ Cathedral of Commerce,”’ adopted as an advertisement, only 
emphasized this unpleasantness. It must be admitted however that this 
tower building, with its vertical grouping of the windows and generally 
soaring lines, was a great improvement on its predecessors and pointed 
the way to the happier solutions which were to follow the War. It re- 
mained far in advance of other tower buildings, some of which followed 
it in point of date, in which, though the classical features were no longer 
stretched out over the whole building, they appeared at the base to punc- 
tuate that part and again at the top for the same purpose, leaving a tall 
plain shaft in between of indeterminate height. The punctuation at the 
top sometimes took the form of a small temple or other classical composi- 
tion sitting like St. Simon Stylites on his column high above the town, 
while that at the base made an ordinary classical fagade in scale with the 
street and decorating that part of the structure which could readily be 
seen from the street level. 

In the meantime New York had adopted a legal enactment called the 
Zoning Law, regulating the height of buildings, which was to have a 
great effect not only on the parts of the building coming within its restric- 
tions and on the tower section which was left free to run up to any 
height, but on the general form of big buildings in America. Briefly the 
law was that on a quarter of any site the owner was free to build a tower 
of any height. On the remainder, he could only build facing the streets 
to some definite ratio of the width of the streets, this ratio being deter- 
mined by the district. This meant that in certain districts down town the 
first cliff front of the building to the street might be two and a half times 
the width of the street, or say 250 feet in the vertical, in other districts 
twice or 200 feet, and so on. Above these heights the building had to set 
back within a slope of one in five. This law, owing to the rectangular shape 
of the building sites, has brought into existence a series of great buildings, 
set in at the sides perhaps to give light and air to the depths of the struc- 
ture, which rise in a solid mass, say 200 feet high, and then rise again 
while setting back in a series of Babylonian-like terraces to buttress a 
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central tower. The Shelton Building by Messrs. Harmon & White and 
the New York Telephone Building by Messrs. Vorhees, Gmelin & 
Walker were the first to take full advantage of the new outline the law 
permitted and to find in that outline, with its buttressing masses of build- 
ing against the central mass, the main significance of the structure. The 
walls themselves in these buildings were grooved with long vertical lines 
in which were the windows now reduced in relative size to a series of 
dots. The punctuation of the mass was no longer obtained by an appliqué 
of either Classical or Gothic detail, but by an accentuation of the grooves 
and the consequent emphasizing of the piers between them, giving at the 
top of the building a serrated appearance against the sky. Here, at last, 
the American tall building had freed itself from all traditional methods of 
design, Classical or Gothic, and had found its expression in the conditions 
of the problem, in the steel construction, in the lighting of the interior 
and, most of all, in the lighting and ventilating of the surrounding streets, 
for that is what the Zoning Law was designed to secure. That this ex- 
pression is highly satisfactory most people will agree, as they will agree 
that America has thereby contributed a new and very interesting type 
to the world’s buildings. She is not standing still with this achievement to 
her credit, but is further developing the type in various ways. By the 
greater use of glass on the exterior, as well as by more electric light in the 
depths of the building, she is reducing the amount of setting in in the 
lower parts for light and air and therefore becoming possessed of a greater 
freedom of modelling. It is significant, owing to the plasticity of steel 
construction which can within reason be made sufficiently strong what- 
ever the plan, that the architect nowadays generally begins his design with 
a clay or wax model, shaping his masses and planes to suit his sense of 
abstract proportion. In these high buildings his art more closely resembles 
that of the sculptor than ever before. As they grow (for economy in eleva- 
tors, escalators and other central services), until each occupies a whole 
city block 400 feet by 200 feet, their isolation from one another becomes 
more and more complete. When this happens, they are separate monu- 
ments, freed from their neighbours by the surrounding streets. As ex- 
periments are continually being made, one building being in steel and 
glass only, warmed and ventilated through two thicknesses of the latter, 
another sheathed in bright metal, another in black brick, another in white, 
all mutual inflection disappears. It will be seen therefore that the tendency 
of such buildings is first to abolish the street as a street of continuous 
buildings, much less one of continuous design, and then to turn the town 
itself into a series of isolated tall structures. Unfortunately, in towns where 
the streets are already laid out to ordinary widths, these immense build- 
ings very quickly overload with traffic the space between them, especially 
when they disgorge the people who work in them. Already a single such 
‘building may send out 25,000 persons within a few minutes. It is possible 
therefore that New York may have to consider in the near future a new ~ 
traffic Zoning Law controlling the floor space within the buildings as the 

present Zoning Law controls their vertical height and outline. In the 
meantime the idea of a city of sky-scrapers, well isolated from one another, 
has become common property. Le Corbusier, the French exponent of 
modernism, in his book Urbanisme, has put forward a plan for rebuilding 
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the business portion of all old cities in this way, while an English archi- 
tect has been called in to advise the Russian Government on a new sky- 
scraper capital in Asia entirely so planned. The Renaissance ideal of 
the organic city planned and designed as a complete whole, with every part 
inflected and related like the apartments of a palace, must disappear with 
these isolated towers as the only structures and with the streets fast traffic 
roadways crossing one another always at right angles, bridges being the 
means of communication. It might perhaps be possible to give some sort 
of form to such a city by grouping the towers and suitably inflecting them 
but unless, as suggested by Le Corbusier, the towers are combined witll 
lower and more temporary buildings for residential purposes, as is the 
case in America where tower buildings are still confined to certain quar- 
ters, such a town would have little means of growth and adaptation to 
new needs. This presupposes also that the parade life of the Renaissance 
when one strolled from building to building and contemplated the archi- 
tecture has already given way to one of mechanism and rapid transport. 
Contemporary with the growth of a classical school in America, which 
received its first general recognition in the Chicago World’s Fair of 1893, 
and thirty years before the sky-scraper finally rationalized itself into a 
free expression of its construction, a school of architects had grown up in 
Chicago to whom all traditional architecture, and particularly that based 
on Roman and Italian Renaissance methods, was anathema. This school, 
of which the late Louis Sullivan may be said to be the founder and 
Frank Lloyd Wright the chief apostle and prophet, claims (as indeed most 
architects would to-day) that their buildings are in the first and last place 
functional and that with them form follows function both within and 
without. Unlike the German and Dutch modernists, however, who have 
followed them in point of time as well as in the general tenor of their 
design, this Chicago school did not deny itself, especially in the case of its 
founder, the use of modelled and carved ornament. In Louis Sullivan’s 
buildings there is a great deal of ornament which to-day seems in no way 
connected with the function of the building or of its parts. This is floral 
and naturalistic in character and designed apparently more with the 
notion of being different from traditional forms than for any more serious 
reason. It is obviously part of a revolt and as such has but temporary value. 
With the forms of his buildings and those of Frank Lloyd Wright it is 
another matter. These are a conscientious attempt to allow practical con- 
siderations to govern the architectural expression, though in the work of 
both men, as in that of all artists, a personal note is bound to appear. It 
was at the same Chicago Exhibition of 1893, in his Transportation Build- 
ing, that Louis Sullivan first presented his ideas on a large scale. To-day 
his building with its big arched openings, its heavy cornice and flat surface 
decoration in plaster, would not seem so novel, but among the colonnaded 
Roman buildings of the Fair it stood out as a very decided protest. His 
flat surface decoration was certainly suited to plaster, but there is nothing 
in the architectural forms he used to suggest the temporary building of 
steel and plaster which in fact it was. Indeed the deeply recessed arches 
suggest just the reverse. In Frank Lloyd Wright’s buildings, however, 
which have had their repercussion in Germany, we do see the influence of 
rationalization both in his plan forms and in his treatment of the new 
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material, ferro-concrete. This material, with the external appearance and 
crushing strength of concrete and the tensile strength of steel, permits 
the use of long lintels and overhanging cantilevers which would be im- 
possible to stone, brick or wood. Eyes trained to the proportions of con- 
struction in these latter materials naturally find difficulty in appreciating 
the new conditions. Buildings of ferro-concrete can take on a light spidery 
form impossible to those of the older materials, owing both to the tensile 
strength of the embedded steel and to the fact that the building when 
finished is a monolithic whole, standing on the ground like a piece of 
furniture rather than as an accumulation of small independent solids. 
These characteristics of ferro-concrete may not have as completely deter- 
mined Frank Lloyd Wright’s building forms as they have more recently 
determined those of certain German buildings like the great concert hall at 
Breslau which is constructed entirely of it, but they appear to have had 
great effect on them. While the tendency of ordinary steel-framed con- 
struction in New York was to aid buildings skywards, the tendency of 
ferro-concrete construction in the buildings of this Chicago school of 
architects was to give them avery powerful horizontal expression by means 
of long overhanging balconies and roofs projecting outwards, without 
apparent support from walls or piers, in a manner which would be impos- 
sible in any other material save wood. Mr. Wright’s buildings have been 
largely domestic, and this extreme horizontal expression has suited well 
the expanses of the landscape in which they have been set, though when 
they appear in his fine Imperial Hotel in Tokio they seem almost to 
take on a traditional form, so like are they to the native forms of Japanese 
architecture. With the enormous spread of modernist building on the 
continent of Europe, claiming to be functional at all costs in its design 
and mostly showing the same horizontal emphasis, it is well to note that 
none of this continental work appears to have been executed before the 
beginning of this century, whereas both Louis Sullivan and Frank Lloyd 
Wright had put up many of their distinctive buildings in the nineties of 
last century, and that a large folio volume of the latter’s work was pub- 
lished in Berlin in 1912. 


THE MODERN MOVEMENT IN EUROPE 


With an architecture which claims that perfect efficiency in a building 
means perfect beauty, it is clear that national expression in architecture 
will tend very quickly to disappear. Given equal conditions of climate 
and of skill in its use a machine should function equally well in any 
country. Certain it is that a modern concrete and glass factory looks very 
much the same whether it is erected in England, Germany or Russia. 
That a modernist house does not do so to the same extent is due to the 
fact that we have not yet all accepted for domestic life the theory of pure 
efficiency. The extreme modernist architect would make all houses in- 
terchangeable, giving to none of the same calibre any difference of design 
except where special requirements existed, such as that for a doctor with 
an additional room for a surgery. One of them, a German, says, “ The 
gesthetics of modern architecture recognize no demarcations between 
facade and ground plan, road and courtyard, or between the back and 
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front of a building. Nor does any detail exist for its own purpose alone, 
but should be designed to serve as a necessary part of the general plan. 
Everything that functions well looks well. We simply do not believe that 
anything can look unsightly and yet function well.” It will be seen that 
the new movement already demands a certain amount of faith from its 
adherents. 

Looking at this modernist work as a whole in any illustrated volume of 
it, it appears that the most powerful and satisfactory structures are those 
for some isolated factory, where the various units of the group can be 
seen both as individual structures and in relation to the group. Thus the 
sloping lines of cooling towers against the solid vertical mass of the 
engine house, and that again seen against the multiple floors of the 
factory proper, with its mesh of similar windows and the whole bound 
together by its roads and rails for the ingress and egress of materials and 
products, often, especially when in the hands of an artist like Erich 
Mendelsohn, provide a composition with great significance in its forms. 
For the equipment of a modern factory tanks of striking shape, raised 
high in the air, are often required. The architect of a generation ago 
would have tried to enclose all these things within screen walls and under 
roofs hiding their shapes. The architect of to-day seizes on them with 
avidity as significant forms and makes them play a definite part in his 
composition. Erich Mendelsohn makes models of all such work, so that 
he can better judge the relative value of his planes and masses. Anyone 
who has seen either his models or photographs of them will at once admit 
that by mass composition of this kind he has introduced into such work, 
or rather released from it, an element of combined beauty and power which 
is a new thing. The same may be said of the great masses of tenement 
dwellings erected outside most German and Dutch towns since the War. 
By the relations of the mass of one block against another, by the strength 
of the solid-fronted balconies and the deep shadows under them, such 
groups of building, without any decorative features and with all parts 
designed in a purely functional manner, have been made very impressive. 
To an Englishman or an American they may have nevertheless not a 
little of the effect of a giant prison where the individual is reduced to an 
inconspicuous unit. The vast Viennese post-War blocks of flats are much 
more human in this respect. Though they rely for their main effect on 
mass planning and the relation of one block to another, their relationships 
are not so hard and rectangular. Unlike most of the German ones these 
tenement houses, which have caused so much interest of recent years, are 
built on irregular town sites. That alone has prevented the rigidity and 
mechanical appearance of the German and Dutch schemes built 
generally on free sites, but there is a temperamental difference as well. 
The old tradition of elegance still clings to these Viennese workmen’s 
dwellings, and curved plan forms, which are certainly not dictated by 
function, are still allowed to creep in. Perhaps the most pleasing of all the 
modernist buildings on the Continent are the new theatres and cinemas, 
where curved forms are largely used in the interiors and here assumed, I 
suppose, to be functional, though it may be doubted whether they are 
the best for sound. Combined with new methods of indirect or hidden 
lighting these interiors, relying purely on their interesting shapes for 
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effect and with no decoration other than surface colouring, are extra- 
ordinarily effective and contrast very strongly with the over-decorated 
and modelled theatres of England and America. The same may be said, 
if to a less degree, of the great exhibition halls. Indeed, in tracing the 
growth of modern functional architecture most writers begin with the 
large glass and cast iron buildings of the first great international exhibi- 
tion, that of London in 1851. The buildings of this still exist to-day 
under the name of the Crystal Palace at Sydenham in South London, 
where they were re-erected after the exhibition, and certainly they express 
in a very dignified way their function of providing a series of great well-lit 
halls, each large enough for the exhibition of the largest industrial objects 
such as steam engines, and with galleries for smaller objects. It may be 
doubted whether any purely functional exhibition buildings have ever 
been more successful; the exhibition buildings of Paris, Chicago, St. 
Louis, Panama and the like, until we come to the quite modern exhibi- 
tions of Gothenburg, Stockholm and Antwerp, being designed to make a 
romantic appeal to the imagination by the association of ideas that their 
traditional forms call forth. The machinery halls at the Paris Exhibition 
of 1887 and 1889 had something of the quality of the Crystal Palace, but 
with less grandeur in their lines. The great hall for the cattle market at 
Lyons by Tony Garnier was the first of the great glass and iron roofs, 
which were developed during the last half of the nineteenth century for | 
a variety of purposes, to introduce purely vertical glazing in a series of 
stages. This roof however has a simple triangular section, but the idea 
contained in it of a series of small stepped roofs above the principals has 
been developed and used in the extraordinarily elegant modern halls 
where the principals are arches of parabolic section, either built up in 
solid timber, as in the concert hall of the Gothenburg Exhibition, or in 
ferro-concrete, as in that of the Horticultural Hall in London. These halls 
are among the few instances, except for theatres and cinemas, where the 
modernists have allowed themselves the pleasure of curved shapes. This 
avoidance of curves is perhaps natural when one remembers they are 
usually dealing with beams of wood or steel, and that the obvious func- 
tional form of these is a straight line; the pleasure that the classical 
architects derived from clothing such rectangular forms with curved plaster 
semidomes and domes being of course denied to them by their principles. 

In France the modernist movement, as in England, is at present con- 
fined to the work of a few men and cannot yet rank, except perhaps in 
furniture and decoration, as a school of thought in the way it does in the 
Teutonic countries. Probably the Eiffel Tower, with its frank but thor- 
oughly graceful exposure of its construction, did more than any other 
single erection to reawaken in France an interest in structural form as 
such, and to break down to a limited extent the classical camouflage of 
construction which the teaching of the Ecole des Beaux Arts implied. 
Messrs. A. & G. Perret with their ferro-concrete churches in Paris, par- 
ticularly with that at Le Raincy, have been foremost in exploiting this 
material for buildings in the light airy forms of which it is capable, 
though French engineers have a vast number of extraordinarily graceful 
bridges, in the new forms dictated by it, to their credit. The tendency of 
French designers in this material, as shown in the work of the brothers 
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Perret, is to emphasize the quality of lightness combined with strength of 
which it is capable, while in Germany one finds massive and monumental 
effects still aimed at, such as that of the interior of the great market at 
Frankfort, which should belong functionally to the expression of mass 
concrete rather than that of ferro-concrete. The houses of Le Corbusier, 
Malet Stevens and André Lurcat in Paris and Versailles, while consisting 
of compositions of rectangular forms as in the similar modern German 
ones, have an added appearance of lightness and grace owing to the thin- 
ness of their walls, roofs and balconies which is made possible by these 
qualities of reinforced concrete. For the highest expression of such quali- 
ties, not as yet generally connected in the public mind with modern func- 
tional design in modern materials, the reader is referred to M. Malet 
Stevens’s delightful Casino at St. Jean de Luz in the south of France. 
It is impossible to leave the question of modernist expression in archi- 
tecture without mention of the position in Sweden, for since the building 
of the new Town Hall at Stockholm by Ragnar Ostberg that country has 
become an architectural Mecca. It must be stated at once, however, that 
though there is a strong modernist movement in Sweden, connected 
chiefly with the name of Gunnar Asplund, neither the Stockholm Town 
Hall nor the other new buildings which have recently attracted archi- 
tects to Sweden, such as Ivar Tengbom’s Hégalid Church, his Concert 
_ ‘Hall and delightful offices for the Swedish Match Corporation, all in 
Stockholm, nor Carl Westman’s Law Courts, Stockholm, nor his Arts 
and Crafts Museum, Gothenburg, nor Arvid Bjerke’s Schools, Art Gal- 
lery and Concert Hall at Gothenburg are modernist functional buildings 
in any particular sense. On the other hand they are not to be classed 
either as Classical, Gothic or Eclectic buildings, but rather as free inter- 
pretations of the Classical or Gothic motives controlled by the excellent 
taste and personalities of the designers. Ostberg’s great Town Hall, in many 
ways the most remarkable of all modern buildings, though imbued with 
the medizval spirit in the main lines of its composition, is a highly indi- 
vidual piece of work, in which a great architect has been able to use with- 
out disharmony motives derived from Byzantine, Medieval and Renais- 
sance sources and yet combine them into a unity—harmony would be the 
better word—by the strength of his own genius. In the same way he has 
absorbed into his building much diverse craftsmanship in painting, sculp- 
ture, metal work and mosaic, without clash of interest or sacrifice of his 
own romantic feeling. He has indeed proved himself here the master 
builder very much as a medixval master builder did with church or 
cathedral. Ivar Tengbom shows the same capacity, but strives for and 
obtains a greater sense of unity, either when working on medizval motives, 
as in his great church, or on Renaissance ones as in his banks and office 
buildings. Every detail of his buildings down to the smallest piece of door 
furniture, wherever the motives come from, shows a marked personal 
touch. In this his architecture resembles that of Sir Edwin Lutyens. One 
feels, however, with regard to all this fine new Swedish work that it may 
be the happy accident of a group of brilliant men—architects, sculptors, 
metal workers and decorators, but chiefly the first—existing at one for- 
tunate moment, when their country could place the means at their dis- 
posal, working over the old ground and refining upon the jewels already 
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discovered, and that when they pass away the capacity for it may pass 
with them. Regretfully one does not find in it, especially in its most dis- 
tinguished characteristics and indeed in the very things for which one 
loves it best, any consistent school of thought or philosophy of design 
such as one finds in the work of the modernists, whether in Europe or 
America. This latter, so it seems, however crude at present, holds within 
it the seeds of, and the potentiality for, endless development. 
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AN INTRODUCTION TO MUSIC 


By 
R. O. MORRIS 


SYNOPSIS 


art I, The Main Current. Explanation of the standpoint from which the 
rticle is written (§ 1). It starts with a glossary of the commonest tech- 
ical terms necessary to follow the argument (§ 2). Harmony. Elements 
f harmonic procedure; a few very simple fundamentals form the basis 
f harmonic structure ; the apparent complexity of music is due to 
xtensive employment of the unessential. Dissonance and the method 
f its resolution ; meaning of Modulation (§ 3). Texture. Difference 
etween the harmonic and contrapuntal types. Harmonic figuration 
2 essential feature of orchestral technique (§ 4). Design. First prin- 
ples illustrated by folk-song ; binary and ternary types (§ 5). Design 
ontinued). The early Suites and Sonatas ; description of the various 
iovements of which these normally consist (§ 6). Design (continued). 
he symphonic form. Ambiguity of the terms in common use; 
sscription of the usual movements comprised in a Sonata or 
ymphony ; analysis of the structure of these various movements 
7). Design (continued) .The contrapuntal forms ; descriptive analysis 
‘Fugue and Chorale prelude (§ 8). Design (continued). Variation 
orm and the Concerto. A word of caution ; form is more than dry 
nes, but one cannot really understand the living form without some 
1owledge of the bony structure (§ 9). 


art II, Modern Problems. Harmonic novelty not the only con- 
Jeration. Increasing freedom and complexity of design ; formality 
it of fashion (§ 1). Harmony. Increasing use of dissonance ; a new 
finition of discord required if modern procedure is to be adequately 
plained. Modern harmony chemical rather than mathematical (§ 2). 
lytonality. Explanation of the term : reasons for mistrusting it as a 
ethod of procedure (§ 3). Atonality. Current meaning of the term ; 
arbitrary and anarchical nature. No use trying to scrap the tradi- 
nal language of music ; it may be enlarged but not superseded (§ 4). 


rt III. Earher Developments. 850-1300 the Paleolithic period of 
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music ; interesting to the antiquarian but not to the ordinary music- 
lover. 1300-1600 a period of continuous development, culminating 
in the great age of Palestrina and the Elizabethan composers (§ 1). 
Scale. The Modal System. Description of the Modes and their 
gradual modification into our modern scales (§ 2). Harmony. This 
music rests on a basis of pure consonance; all discord has to be 
strictly prepared and resolved (§ 3). Rhythm. Time-signatures em- 
ployed; the same in effect as our own, though different in name. 
Freedom and intricacy of rhythmical structure superimposed on this 
metrical basis. Conclusion (§ 4). 
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AN INTRODUCTION TO MUSIC 


PART I 


THE MAIN CURRENT 
I 


N ever before, probably, has music had so wide an audience as it has 
to-day. Orchestral music, in particular, is being introduced by means of 
the gramophone and the radio to thousands and hundreds of thousands 
of people who have never been to a symphony concert in their lives. A 
very large number of these discover, perhaps to their own surprise, that 
the new experience is a source of enjoyment; and as that enjoyment 
grows, theregis added to it a certain curiosity, a desire to know as well as 
to enjoy ; understand, if possible, something of the methods and 
principles underlying this mysterious art of music. 

It is for them, and them only, that this Article is written. It is not in- 
tended for the professional musician, or even the experienced amateur. 
Its only assumption is that the reader is sufficiently interested in music to 
want to know something more about it than he knows already, and its 
only object is to supply this knowledge in the broadest outlines and the 
simplest possible terms. In so far as these terms are technical, as to some 
extent they must be, they are explained beforehand in the glossary which 
immediately follows this introductory section. Any technical terms not 
found in this glossary will be explained as they occur in the course of the 
Article. 

By far the greater part of the music that is heard and played is music 
that was composed between 1650 and 1900. This may be considered, 
from the harmonic and theoretical point of view, as a single great epoch 
or period of musical history. It embraces many styles, many different 
methods of construction, many kinds of texture ; but the actual idiom 
of music, the harmonic vocabulary, so to speak, is a constant factor. It is 
amplified and enriched, but not fundamentally altered ; its basic principles 
remain unchallenged. We shall see in due course what those principles 
are, and how they differ from those of earlier and later periods ; mean- 
time, let it be noted that what is said in Part I. of this Article holds good 
for this period only (1600-1900). The earlier and later periods are treated, 
more briefly, in Part III. and Part II. respectively. Few would deny that 
this is the order in which they rank as regards their general interest and 
significance from the ordinary music-lover’s point of view, and it is 
precisely from that point of view (to repeat what has already been said) 
that the subject is here presented. Hence our departure from the chrono- 
logical order of exposition. 
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Here follows a preliminary explanation of some of the commonest 
technical terms in general use. It is only just so much as will serve to 
make the subsequent parts of the Article readily comprehensible ; 
readers who wish to expand their knowledge of the subject should 
procure one of the text-books of musical rudiments by C. H. Kitson, 
F. J. Read, or Stewart Macpherson. All three are excellent; they 
confine themselves strictly to the object in view, and present an 
immense amount of information in a concise and readily acces- 
sible form. They are intended primarily for the budding profes- 
sional, but starting as they do from the very beginning, they are equally 
suitable for the budding amateur. For our immediate purpose, however, 
the following will suffice. The terms are classified according as they apply 
primarily to melody, to harmony, or to rhythm ; but it will be noticed 
that some—e.g. cadence, inversion—belong to more than one category, 
and are used in more than one sense. It is usually clear from the con- 
text, however, which particular sense of the term is inplied at any given 
moment. 


~ * 


Terms used in connexion with Melody 


Scale. A succession of notes proceeding stepwise, and unified by their 
relationship to a tonic or key-note. (In a diatonic scale there are usually 
five whole tones and two semi-tones. According to the position in which 
these semi-tones are found the scale is major or minor, the third note of 
the scale being the determinant.) 

Examples of the major and ‘‘ melodic 
being shown by slurs : 
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minor scales, the semitones 


C major: (The same notes whether ascending or descending) 


Pere Te 
6 oe ee 


Ex. 2. C minor: (Ascending) (Descending) 


—Sass= ESE 


In the ‘‘ harmonic ”? minor scale there are three whole tones, three semi- 
tones, and one augmented interval (see below, under the head ** In- 
terval ’’). 


C minor (harmonic) : (the same whether ascending or descending) 


1E> whee Peet 
—S 
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As was said above, the minor third is the real determinant of the minor 
scale, and in practice one usually speaks in this general way of “ the 
major ” or ‘‘ the minor,” ignoring the further classification of ‘‘ melodic ” 
and ‘* harmonic ”’ minor. 

Each note of the scale has its own particular designation (the same for 
both major and minor forms). These, given in ascending order, are as 
follows :— 

Ist note ‘Tonic (or Key-note) 
2nd ,, Supertonic 

3rd_ 4, Mediant 

4th ,, Subdominant 

sth ,, Dominant 

6th ,,  Submediant 

7th ,, lLeading-note 


Of these, ‘‘ tonic,” “‘ dominant,” “‘ subdominant,” and “‘ leading-note ” 
are terms in constant use, and should be kept carefully in mind. In the 
scales of C, shown above, they designate the notes C, G, F, and B 
respectively. 

A chromatic scale is a scale proceeding entirely by semitones :-— 


Ex. 4. 


(N.B. A “sharp” (Z) raises the pitch of any note by a semitone: a 
flat’? (0) lowers it to the same extent: a “natural” (f) contradicts a 
previous flat or sharp, thus restoring the note to its original or “‘ natural” 
pitch. These signs are known collectively as “ accidentals.’’) 


Interval. The distance (or difference of pitch) between any two notes 


sounded in succession. 
Intervals are named primarily according to the number of degrees of 


the scale included in their formation, e.g. 


Ex. 4. 


ee 629 oeF GY 2 
unison 2nd ard 4th 5th 6th 7th octave 


These”names are constant, as far as they go, regardless of chromatic 
alteration, or (to put it more obviously though less accurately) of sharps 


and flats. 
For example :— 


Ex. 6. 


Major Minor Minor Major Augmented Diminshed 
So o- ao “G7, o- Qo 


1007 


These intervals are all different, but all are expressed in terms of C and 
A ; therefore all are sixths of one sort or another. The further modifica- 
tions—major, minor, augmented, diminished—are determined by the 
total number of semitones contained in the interval. It is not here neces- 
sary to enter into further details of this technical point. 

A diatonic interval is one that occurs in any of the diatonic scales. 

A chromatic interval is one that only occurs in the chromatic scale. 

Of those shown in the last example, the first four are diatonic, the last 
two chromatic. 

An enharmonic interval is one of less than a semitone—e.g. Gf-ApD. 
Another common definition of it is ‘“‘ change of name without change of 
sound.”’ This is accurate so far as the piano is concerned ; but on other 
instruments—notably the stringed instruments—Gf and AD are by no 
means identical. 

Key. The key in which a melody is said to be written is determined by 
the scale from which the notes forming the melody are derived. It is not 
necessary that the melody should either start or finish on the tonic ; for 
example :— 


Ex.7: 


Here the tonic (A) occurs only once, and by no means in a prominent 
place, yet the ear has no doubt whatever that it 7s the tonic. That is be- 
cause the notes found in the melody all occur in the scale of A major, 
but not all in any other scale. 

There are thus as many possible keys as there are major and minor 
scales. To find the order of the “‘ sharp ” keys, work upwards in perfect 
fifths starting from C :—C, G, D, A, E, B, Ff, Cf. To find the order of 
“flat”? keys, work similarly downwards :—C, F, B9,E), Ab, Dp, Go, Cb. 

The number of sharps or flats required by any given key is shown by 
writing them at the beginning of the staff. Each of the “ sharp ”’ keys in 
the order shown above requires one more sharp than its predecessor, each 
of the ‘“‘ flat’? keys one more flat. This indication is known as the key- 
signature. A minor key has the same key-signature as its relative major 
key—t.e. the key whose tonic is a minor third above its own. For 
example :— 


Ex. 8. 
(G major (B major (A major 
i: minor ‘Gt minor (F minor 
B 


Terms used in connexion with Rhythm 


Music is measured by bars, which in turn are sub-divided into beats. 
Most commonly there are 2, 3, or 4 beats to each bar, and the music is 
then said to be in duple, triple, or quadruple time. 
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These beats again may sub-divide into groups of shorter notes, prim- 
arily into groups of 2 or 3. If the division is into groups of 2, the time is 
called simple ; if into groups of 3, compound. 

These details are indicated by the time-signature, which is placed at 
the beginning of the piece, immediately to the right of the key-signature 
(v.s.) ; it takes the form of two numbers, one above the other. The upper 
of these shows how many notes of a particular kind there are in a bar, the 
lower tells what particular kind of notes they are (or, to speak more pre- 
cisely, what fraction of a semibreve each note represents). 

Such points are made much clearer by illustration than by definition. 
Let us take two common time-signatures 2 and 2. In the first of these, 
the lower figure (4) shows that we are dealing with quarters of a semibreve, 
1.e. with crotchets ; the upper (2) that there are two of these in each bar. 
In the other case, the lower figure (8) indicates quavers (i.e. eighth-parts 
of a semibreve), the upper (9) that there are 9 of these in each bar. 

The upper figure further indicates whether the time is simple or com- 
pound (v.s.). If it is 2, or 3, or a multiple of 2, it is simple. If it is a mul- 
tiple of 3, it is compound. 

A glance at the following table, which is representative though by no 
means complete, should make all this quite clear :— 


Simple Compound 

Z(or¢) dag dag t 29997991 

: “37a uv bantam 3 

pees oo 2 9-99 hay 9 to 
Pe Peery 


(A dot placed after a note lengthens its value by one half, indicating 
that it is worth 3 (not 2) of the note next below it in value. Therefore in 
compound time the beats are always dotted notes ; in simple time, plain 
notes.) 

Just as the beats in music are grouped in bars, so the bars themselves 
may be grouped in larger and still larger units known (by analogy) as 
phrases, sentences, periods and so forth. For the time being, this analogy 
may be considered as applying to all music that is definitely formal in 
construction: ; and the following definitions may be provisionally ac- 
cepted, though the terms are elastic :— ; 

A phrase is the smallest unit of rhythmical structure ; it commonly, 
though not necessarily, consists of two bars, and is felt to be essentially 
incomplete. It is therefore followed by one (or more) similar phrases 
which combine with it to form a sentence. 


1 In particular, to the song- and dance-forms in which so much of the music 
of the seventeenth and eighteenth centuries is cast. 
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For example, the first sentence of “ God Save the King ”’ consists of 
three 2-bar phrases :— 


Ex. 9. L 2 3 


Similarly, a period consists properly of two or more sentences similarly 
balanced ; but such terms as “‘ period,’’ “‘ sentence,”’ “‘ strain,”’ are often 
used very loosely and in practice are almost interchangeable, each of them 
denoting a unit of musical thought which is complete as far as it goes, as 
distinguished from the phrase, which is essentially incomplete. 

All these smaller units of musical thought are defined by cadences. 
Cadence is to music, roughly speaking, what punctuation is to literature. 
The word means literally “‘ fall,’ and in the earliest days of European 
music the plainsong melodies always did end in this way—by a fall of 
one degree to the tonic. In more modern times the term has a wider and 
less clearly defined sense. Harmony plays such an important part in 
cadence formation that it will be more convenient to consider it in con- 
nexion with harmony rather than with rhythm pure and simple. 
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Terms used in connexion with Harmony 


Interval. Two notes sounded simultaneously. If less than an octave, the 
interval is simple ; if more, compound. 

Intervals are classified according to their consonance—t.e. according to 
the degree in which the two sounds blend or fuse together. The usual 
classification is as follows :— 

Perfect consonances. Unison ; octave ; perfect fourth ; perfect fifth. 

Imperfect consonances. Major and minor thirds ; major and minor sixths. 

Dissonances. Major and minor seconds ; major and minor sevenths ; all 
augmented and diminished intervals. 

An augmented interval is formed by sharpening the upper note or 
flattening the lower note of a major or perfect interval. 

A diminished interval is formed by flattening the upper note or sharp- 
ening the lower note of a minor or perfect interval ; e.g. :— 


5th 6th 7th 7th 
Perfect Major Minor Minor 
Augmented Augmented Diminished Diminished 


Ex. 10 
—— SS SS SS 


An interval is said to be inverted when the lower note is’placed an 
octave higher, or the higher note an octave lower :— 


IOIO 


| , sth 4th cite 
jes. ee tse ae O 


a yo | Seo 


3rd_ ‘6th Unison octave 


N.B.—The 4th inverted becomes the 5th and vice versa. 


9 3rd ” ry) 6th ” ry) 
date ” ” 7th ry) »” 
>» Unison 39 Pr octave 39 Py) 


Furthermore : 


Perfect intervals when inverted remain perfect. 
Major intervals when inverted become minor and vice versa. 
Augmented intervals when inverted become diminished and vice versa. 


Chord. A chord consists of two or more intervals sounded simultane- 
ously. 

(If these intervals are all consonant, whether perfect or imperfect, the 
chord is a concord. If one or more of them is dissonant, the chord is a 
discord.) | 

A triad (or common chord) consists of a bass note (or root) together with 
the major or minor 3rd and the perfect 5th above it : e.g. :— 


Major triad Minor triad 


Ex. 12. 


(If the fifth is augmented or diminished, the triad is known as an 
*“ augmented ” or “* diminished ”’ triad, and is no longer called a “‘ com- 
mon chord.” It is, moreover, a discord, owing to the presence of the aug- 
mented or diminished interval.) 

The chord of the 7th is formed from a triad by adding the 7th note above 
the bass :— 


| o> oe eb ; 


Such chords can be formed on every degree of the major and minor 
scale ; for our present purpose that formed on the dominant of the scale 
(the ‘‘ dominant 7th ’’) is by far the most important. 

Chords, like intervals, are said to be inverted when the root is 
transposed into a higher octave :— 


Root 1st 2nd Root Ist 2nd srd 
position inversion inversion postn. inversn. inversn. inversn. 


Ex. 14. 


In each of these inversions the root of the chord (C in the first three, D 
in the other four) is always the same, although the bass note is changed 
successively with each inversion. 
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Cadence, as has already been said, is akin to punctuation. Cadences are 
of two main families :— 


(1) Final cadences, such as usually mark the close of a period or section. 


(2) Intermediate cadences, such as define the limits of a phrase or short 
sentence. 


Final cadences are of two kinds :— 


(1) The Perfect cadence (or “‘ Full Close ”’) in which the dominant chord 
with or without the 7th is followed by the tonic chord in root 
position. ; 

(2) The Plagal cadence, in which the subdominant chord (instead of the 
dominant) precedes the final tonic. 


For example :— (Key A major) 


Ex. 15. Perfect) (Perfect) (Plagal) (Plagal) 


( 


It will be noticed that although the root stays unchanged in the bass, 
the spacing and disposition of the upper parts is varied in each pair of 
cadences. The upper notes are the same, but their positions are inter- 
changed. This does not modify the essential character of the chord in any 
way ; this point will receive further explanation in the next section. 

Intermediate cadences are usually formed on the dominant chord, 
which may be preceded by the tonic or by some other chord, neither 
being necessarily in root position. Here are three short phrases in three 
different keys, each ending with a different kind of intermediate cadence 
(or ** Half Close ”’) :-— 


Ex. 16. (1) BD major 


(3) A minor 


So far the terms requiring explanation could not well be set out in con- 
cise tabular definition as in a dictionary. But we may now add to them a 
few more, of common occurrence, which may be thus briefly defined :— 


Conjunct movement. Movement of notes by step, 7.e. with not more than 
the interval of a tone between any two successive notes. 


Disjunct movement. Movement of notes by leap (of a third or some larger 
interval). 


(For example, “God Save the King” proceeds wholly by conjunct 
movement, except for the leap of a minor third between the 3rd and 4th 
notes.) | 


Sequence. The repetition of a fragment of melody or harmony at a 
different pitch. For example :— 


(Melodic) (Harmonic) 


_ The above sequences are both diatonic. A modulating or chromatic 
sequence repeats the progression in a new key :— 


C major B? major 
Ex. 19. 


Pattern. Akin to sequence, but less exact ; denotes the prevalence of 
some single rhythmic figure in the melody, or the harmony, or both :— 


Ex. 20. 


Inversion (melodic). A phrase is said to be inverted melodically when 
the intervals between its successive notes are of the same nature, but 
taken in the opposite direction :— 


Inversion (contrapuntal). The interchange of two parts so that the 
higher becomes the lower and vice-versa. (Counterpoint itself is explained 
in the following section.) For example :— 


1 ah hee fe 


Similar movement. Movement of two parts in the same direction. 

Contrary movement. Movement of two parts in opposite directions. 

Oblique movement. Movement of one part while the other stands still or 
repeats the same note, e.g. :— 


Ex. 23. Similar | [Contrary] losziewe| 


Essential note. A note that is an essential part of any given chord—e.g. 
the note E in the triad CE G. 

Passing (or unessential) note. A note that merely serves to connect two 
essential notes of two successive chords (or intervals), and is not itself 
part of either chord (or interval), e.g. :— 


Ex. 24. a ™ 


In the above, the passing notes (D and B) come between the beats and 
are therefore called unaccented passing notes. They may also occur on the 
beat ; they are then known as accented passing notes :— 


Ex.36. 


” 


Such a note may also be approached by leap ; it is then called an ap- 
e y ° . 
poggiatura, or “‘ leaning note,” because it leans, so to speak, on the essen- 


tial note to which it is prefixed :— 
Ex. 26. 


(N.B. “ Appoggiatura ”’ is often used loosely to denote any strongly 
accented unessential dissonance.) 

Modulation. Passing from one key to another. 

Transposition. The reproduction of a given piece or passage bodily in a 
new key. 

Resolution (of discord). Its passage into consonance—normally by the 
stepwise movement of the dissonant note—as in Ex. 25, where the notes 
A and F (marked with a cross) “‘ resolve ” into G and E respectively. 


3 


Harmony 


The object of this section is not to enter into technicai details or rules 
of procedure. It aims rather at a correlation of harmony with other aspects 
of music, such as texture and design, and will only consider such har- 
monic problems as bear directly upon those wider relationships. 

Let it be stated first of all that the actual material of harmony is 
limited in extent and simple in character ; it consists indeed of the handful 
of common chords and diatonic sevenths which have already been enu- 
merated, and of very little else. The enrichment of musical speech during 
this period is due mainly to an ever-increasing use of the unessential— 
passing notes, appoggiaturas, and so forth. New-seeming chords will be 
found on examination to be merely chromatic alterations of the old ones ; 
apparent novelties of idiom reveal themselves merely as unexpected 
juxtapositions of what is per se familiar. Two simple illustrations will 
serve to make this clear. 

_ Take first of all this pair of chords :— 


bo de en 


The dominant seventh of E, followed by the dominant seventh of A ; 
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what could be simpler, or (seemingly) less apt for the expression of in- 
tense emotional strain ? Yet look now at the opening of Tristan and Isolde : 


bas diye he 


It is beyond question one of the great utterances of the world, yet the 
harmonic element is derived entirely from these two simple chords. 
True, the upper note of each is delayed by an appoggiatura (GZ in the 
second bar, Af in the third) and the first has its bass note (FZ) lowered 
chromatically to Ff. But whoever would have thought that so surprising a 
transformation could have been wrought by so time-worn a device ? 

Above all, one must not overlook the significance of the rests : the 
harmonic silence of the first bar is as eloquent as the harmonic speech of 
the second and third. 

Turn now to our second illustration, and first of all consider the follow- 
ing passage :— 


Ex. 29. 


Tonic and dominant of G minor; tonic and dominant of C minor ; 
dominant once more of G minor. Yet see what Purcell makes of these 
guileless progressions in the famous lament from Dido and “Eneas :— 


Ex. 30. 


Once more a miracle has been achieved by means of the appoggiatura 
(Bb at the opening of the second bar and F{ towards the end of the 
third bar in the top part ; D in the third bar in the alto part), aided by one 
simple chromatic—the Ef taken by the bass in the third bar, en route 
from F to Ep. 

One thing that may at first sight perplex the reader is that these funda- 
mental chords of music, the triads and the sevenths, should consist of so 
few essential notes—3 and 4 respectively. He knows that a modern or- 
chestra contains anything from 50 to 100 or more players, most of whom 
are kept fairly busy most of the time, and even allowing for a liberal use 
of unessential notes, it must seem strange that so large a force should be 
employed to play chords of only 3 or 4 essential notes. 
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This question will be partially answered in the section dealing with 
musical texture ; but the question is not wholly one of texture. It is also 
one of spacing, and to that extent can and should be answered here. If the 
reader will turn back to Ex. 14, he will see that every chord has a root 
position, in which the root of the chord is in the bass, and also various 
inversions, in which each of the other notes in turn is put in the bass. In 
each of these positions the upper notes of the chord may be arranged in 
any order; moreover any note or notes of the chord may be doubled 
within reason! at the unison or octave, so that any instrument, however 
high or low its pitch, can always be assigned a note that lies within its 
effective compass. Take first of all the first inversion of the common 


chord of C major :— 


Here are some simple spacings of this chord in four parts only, such as 
would be suitable to be sung by four voices (the usual S., A., T., B.) :-— 


Loe we oe 


The E in the bass (which determines the chord as being the first inver- 
sion) remains constant ; the upper parts quite otherwise. In 1 and 2 C is 
doubled, in 3 and 5 G, in 4 and 6E. 

Now take the dominant chord in the key of G, in its third inversion :— 


Here again are six out of the many possible spacings : the first three are 
once more ordinary four-part spacings, suitable for voices ; the other 


three show how the spacing and doubling may be extended in height and 
depth to suit a large body of instruments :— 


gq 4 
Ex. 32. oe flutes 
tas Wind 
/) Oo = wy ebb ©} Gare 
a ae — ee L_ <> 
Pe ae saeco amet eet wet we A Semen Oe oe re 
{ ) ‘ 
eal Strings Horns 
= Tas = = ey =. 
ame SS a > a © os on 2 a iz me 
c= 


*One has to be rather careful about doubling dissonant notes, but it is not 
here necessary to detail the technical precautions commonly laid down to guide 
students in this matter. 


1017 


In the last two the brackets have been added to show how the con- 
stituents of the chord might be grouped and assigned to some of the 
various orchestral families. The only principle at work here is : keep the 
spacing fairly even and don’t mass your notes thickly in the lower regions 
of the chord, except for certain special effects. 

Before leaving this section a few words should be said about disso- 
nance, or discord, and its resolution, and also a few words about modu- 
lation. First of all, dissonant notes (as has already been implied if not 
actually stated) are of two kinds, essential and unessential. They are “ es- 
sential ’? when they are constituents of a fundamental chord : in any of 
the diatonic sevenths, for example (see Ex. 13), the seventh is a dissonant 
note and the chord itself is an “‘ essential ’’ or “‘ fundamental ”’ discord. 
They are “‘ unessential ’’ when they are passing notes or appoggiaturas 
(see above, p. IOIS). 

In each case, the “‘ resolution ” of the dissonant note or notes is nor- 
mally by step, but there is this difference, that when the dissonance is 
unessential, the rest of the chord merely waits for its resolution ; when it is 
essential, the other voices commonly pass to a new chord whilst the reso- 
lution is taking place. Consider the two following cases :— 


Bx 33A. (a) 


At (a) the note C is felt to be merely a strongly accented passing note 
prefixed to B, the note for which the rest of the chord is waiting. At (0), 
although as before it resolves on B, it is an essential constituent of the 

C 


fundamental discord > (the supertonic seventh in the key of C), and 


D - _B 

therefore the chord is resolved as a whole into the new consonance B 

G 

(the dominant) which is reached simultaneously by all voices. This is, 

technically, the difference between “ resolution of dissonance” and 

“ resolution of discord.” 

In the latter case, the stepwise resolution is often dispensed with, 

provided the discord as a whole is followed by one of its normal chords of 
resolution. Consider the following :— 


Ex. 34. 


Here the C at (c) never gets resolved at all, strictly speaking ; yet the 
chord-progression is just as logical and satisfactory to our ears as that 
above (Ex. 33B). This is due really to mental association, which has 
played a part of incalculable importance in the development of harmonic 
thought. The actual chords in 33B (6) and 34 (c) are the same ; therefore 
the latter is accepted as an equivalent or paraphrase of the former, and 
the dissonant note—C— is felt as resolved, though there has been no 
actual resolution of it. (c) only became possible when (b) had long been 
familiar. 

Therefore, we are entitled in spite of apparent contradictions to say 
that throughout this period—1650-1900—the governing principle in the 
treatment of dissonant notes is that they must resolve stepwise.' This is 
not literally true, as the above example shows ; but it is seen to be essen- 
tially true as soon as we pass through the appearance to the reality behind 
it. 

Now for modulation. This has already been defined as ‘‘ passing from 
one key to another,” but the question may well be asked, How do we 
Know when a new key has been established ? This question cannot be 
brushed aside, for when we come to examine the methods of large-scale 
musical construction, we shall find that one of the basic principles in- 
volved is that of key-distribution. Therefore we must know something 
more than a mere definition if we wish really to understand what the 
composer is driving at, for he does not trouble to change his key-signature 
very time he changes his key ; he uses accidentals (see p. 1007). 

To some extent it is a matter of context. Consider this passage :— 


Sent 5s 


Ex. 36. 


Hach of these consists of the same four chords—C major, G major, E 
ninor, A minor ; there is not a single note that is not common to the two 
<eys of C major and G major. Yet there is not the slightest doubt that the 
irst is in C, the second in G, and that the key-signature of G is correctly 
orefixed in the second case. Why ? 


1 One ought also to mention the converse procedure in which the dissonant 
1ote itself stands still whilst the other parts move into harmony with it. This is 
1owever rare by comparison. 
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The answer is of course to be found in the order of rhythmical occur- 
rence of the various chords. No. I starts and finishes with an emphatic 
statement of C, No. 2 with a no less emphatic statement of G; No. 1 
rounds off its four bars with a well-defined perfect cadence in C, No. 2 
with a scarcely less powerful plagal cadence in G. In other words, one has 
to interpret the harmony in the light of the rhythm. The elements of 
music are not isolated in practice as they may be in theory ; even in the 
construction of such short and simple sentences as those above, it is not 
the harmony alone which controls, nor the rhythm alone, but the two 
acting in collaboration. 

There is, however, one single Brod which of itself can define a key— 
the chord of the dominant seventh. Consider that chord in the key of 
C—GBDE. The F shows it is not G or any of the “‘ sharper ” keys, for 
these would all require FZ. Similarly the “flatter”? keys—F, BD, etc., 
would all require Bp. Therefore C alone remains. Even A minor, the 
relative minor, requires a Gif as leading note for its clear definition 
although Gj frequently occurs as a diatonic note in that key. Therefore, 
when the dominant seventh of any key is sounded, particularly when 
closely preceded or followed by the tonic of that key, modulation results 
automatically, even though it be immediately contradicted by a new 
modulation or by a return to the original key. Apart from this, one has to 
trust for guidance to one’s key-sense, not to any rule of thumb. 

One further caution should be given. Accidentals of themselves do not 
necessarily indicate modulation, as might be supposed. Passing notes and 
unessential notes may be chromatic as well as diatonic. These have to 
be indicated by accidentals, and as they are of very frequent occurrence 
it follows that a passage may fairly bristle with these little signs and yet 
never stir out of its original key. Here is a sample :-— 


Ex. '37, 


Nothing but F major here ; whence it may be gathered that key-spot- 
ting is rather a tricky business until you are used to it. 


4 


Texture 


By the “ texture ” of a piece of music is meant the interweaving of the 
inner parts. Sometimes these are as interesting and vital as the melody 
itself : the piece would then be said to be “‘ contrapuntal ” in character 
or to present interesting contrapuntal features. Sometimes they serve 
merely to complete the chords necessary to support the principal notes 
of the melody, in which case the piece is described as “ harmonic” in 
structure. To this antithesis between ‘‘ harmony ”’ and “‘ counterpoint ” 
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we will return a little later; meantime an example will serve to make 
plainer what is meant by the “ texture ” of music. Take this fragment of 
melody :— 

ExPs82 


Here are two ways of treating it, offering the strongest possible con- 
trast :— 


Ex. 38A. 


Ex. 38B. 


In the first of these the texture is the loosest possible ; indeed you can- 
not properly speak of “‘ texture ” here at all. There is no trace of melodic 
or rhythmic interest anywhere except in the top part; there are only 
block chords, and those of the fewest and simplest character that will 
support the melody ; the treatment in short is purely harmonic. In the 
second, all the parts have an equal interest and independence of char- 
acter, and the treatment therefore is essentially contrapuntal. 

This illustrates the common saying that harmony is music regarded 
vertically ; counterpoint is music regarded horizontally. They are not 
necessarily two different things so much as two different ways of looking 
at the same thing. Admitted that you can have harmony without coun- 
terpoint—Ex. 38A above is an extreme case in point. But you cannot have 
counterpoint without harmony.: Take Ex 38B, cut out all the passing and 
unessential notes, and reduce it to its simplest harmonic form :— 


Ex. 38B. 


This, considered purely as harmony, 7.e. as a top part supported by 
vertical blocks of chords, is at least as satisfactory and logical as Ex. 38a; 
if it were not so, the counterpoint of Ex. 38B would also not be felt as 
logical and satisfactory. Nevertheless the chords result from the counter- 
point ; and yet they are a vital factor in deciding the course of that coun- 
terpoint. Each determines and is at the same time determined by the 
other. 


1T speak, of course, of classical counterpoint, not of the so-called “ linear 
counterpoint ”’ of our own time. Of this more in Part II. . 
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Let us now consider how all this bears on the question of orchestral 
treatment. Harmony text-books present all these questions very largely 
from a vocal standpoint, and up to a point they are quite right in doing so, 
for by this method all extraneous questions are excluded and the student’s 
mind is thus left free to concentrate on the simplest and most funda- 
mental problems of harmonic progression and clear part writing, which he 
must master first of all. But one has only to open any page at random of a 
full orchestral score to see that it does not look in the least like any of 
the musical illustrations in the harmony book. There is a gap somewhere, 
and we must endeavour to bridge it. 

First of all look back once more at Ex. 38a. It is obvious that this type 
of harmonic procedure is not very practical. You cannot assemble a huge 
orchestra together and then ask one instrument or group of instruments 
to play the melody while the rest from time to time ejaculate such notes 
as are necessary to give that melody the minimum of harmonic support. 
Such treatment is only possible occasionally and in small doses! ; keep 
it up for any length of time, and the players who have not got the tune 
to play will die of boredom, to say nothing of the audience. 

On the other hand, the purely contrapuntal kind of texture shown in 
Ex. 388 is also not of more than limited use for orchestral purposes. In 
the first place the number of parts that can well be combined in this 
fashion is not more than four or five at the most ; above that number 
they lack proper manceuvring space, with consequent overcrowding and 
congestion. In the second, to make such a passage effective, each part 
must be of equal clearness and resonance, and must therefore be played. 
by an instrument or instruments of equal power and mobility. Now of the 
three chief orchestral groups—strings, woodwind and brass—the strings 
can quite overpower the woodwind in a forte passage, and also dwindle 
far below them when a pianissimo is required. The brass, on the other 
hand, are superior to the other groups in blare and penetrative power, but 
immeasurably behind them in mobility. They could not attempt a passage 
like this without making themselves ridiculous ; indeed, the passage is 
really suitable only for a homogeneous group of strings, or an equally 
homogeneous group of woodwinds, or a mixed group in which each line 
of strings is doubled at the unison by one or more of the woodwinds. Any 
of these methods would become wearisome after a short time, the last 
one particularly so, on account of the mixed timbres employed. It is a 
cardinal principle of good orchestration to make the fullest use of the 
pure unblended tone-colour of each orchestral group, and also of each 
individual tone-colour within that group—flutes, oboes, horns, trumpets, 
violas and so on. 

Therefore, the orchestra has had to evolve other methods of tone- 
combination, and the most important of these by far is that of rhythmical 
figuration. This enables a composer to give all his instruments in turn 
plenty to do without necessarily bringing them prominently into the 
foreground, and without those frequent changes of the essential har- 
mony which a strictly contrapuntal texture usually involves. Music 
moves more lightly when there are only one or two essential chords in a 


1 See, for example, the opening theme in the finale of Dvof4k’s New World 
Symphony, which is precisely so treated, with a tremendously powerful effect. 
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bar than when there are four. Let us examine in rather more detail how 
this kind of texture is contrived. 

Take as a starting-point two of the simplest of all the chords—the 
tonic and dominant seventh of C major :— 


Ex. 39. 


Harmonically there is no difference whatever if we write each bar as 4 
crotchets instead of 1 semibreve :— 


Ex. 39A. 


Clearly, too, these can equally well be changed into quavers or semi- 
quavers, or a combination of both or of all three, without affecting the 
basic harmonies in any way. Or again, rests and ties may be used in cer- 
tain places instead of actually repeating the chords :— 


Moreover, such figures can easily be varied and amplified by the employ- 
ment of unessential notes :— 


Ex, 43. 


Nor must we overlook the endless varieties of arpeggio—i.e. figures in 
which the notes of the chord are sounded in succession instead of simul- 


taneously. (The sign // means that the figure is repeated to form the 
second half of the bar) :— 


Moreover different types of pattern may be combined in different instru- 
mental groups playing in different registers ; for example, the horns may 
sustain all or some of the chord in the background, whilst the upper 
strings play a rapid arpeggio or tremolando, the lower strings picking out 
the essential bass notes in some form of rhythmical punctuation. (In such 
a case we may imagine the melody being assigned to the woodwind, 
rather high up, in octaves) :— 


Ex. 51. 


Or the woodwind may hold and repeat the chord, the violas play a 
simple arpeggio in triplets (groups of three notes) while the basses 
punctuate as before. (In this case the melody would probably be assigned 
to the upper strings) :— 


Ex. 52. oe, aoe _ EE tS 


Ccelli ) a 
(basses | 8ve. low er) 


There is no end to the possible variety of such figures ; they are the 
stock-in-trade of every orchestral composer. What I should like to em- 
phasise here is the immense importance and significance of the rests ; not 
only do they vitalise the harmony by infusing into it the element of 
rhythm, but they afford immense relief to the ear by lightening the tex- 
ture. Without rests there would be a continuous blur of sound from every 
instrument participating in any given passage; the ear would quickly 
become fatigued and the melody would be unable to stand out in strong 
relief against the background of accompaniment, as it often wants to do. 
It is only thanks to the rest that orchestral music is saved from an all- 
pervading heaviness and dullness of sound—a point which even pro- 
fessional students are often curiously slow to realise. 

Here we may leave the question of texture. It seemed worth while to 
embark on this brief discussion of it, because it really is difficult for the 
layman to understand, without some help, how the apparent complica- 
tions of an orchestral score can be reduced to such very simple terms. 
Even if he is sufficiently interested to consult the text-books, he is prob- 
ably no better off; the harmony books take him so far, and then he 
finds that the orchestration books start from quite a new point of depar- 
ture. The object of this discussion has been to make the transition easy, 
and to show how the simple 3- and 4-part chords of harmony have to 
be re-spaced and broken up in order to form the actual stuff of composi- 
tion, and of orchestral composition in particular. The illustrations chosen 
are simple to the verge of naiveté, and have deliberately been made so to 
serve this particular purpose. 


5 
Design : First Principles 


Music—civilised music at any rate—has always realised the need of 
unity, 1.e. of some principle or principles of design by virtue of which the 
piece may be recognised as a single coherent whole, and not as a mere 
succession of sounds beginning at random and ending where they will. 
Even in the simplest folk-songs and dances we commonly find three such 
principles in operation :— 

(1) Unity of key. 

(2) Balance of phrase and sentence. 

(3) More or less extended use of sequence or pattern to reinforce (1) 
and (2). 

To illustrate this, take first of all a very short and simple folk-tune, 
** Abroad as I was walking ” :— 


(ch oh 


Here is a tune which clearly consists of 4 units or phrases ; the opening 
phrase (2 bars) is followed by a phrase of contrast (also of 2 bars) ; then 
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the opening phrase is repeated, and followed by a new contrasting phrase 
which completes and rounds off the whole. This period of four phrases 
could be represented diagrammatically by the letters a b a c, a being of 
course the opening phrase, which occurs twice. This may fairly be con- 
sidered a representative type of structure ; the balance is by no means 
always so exact as this, but a surprisingly large proportion of folk-tunes 
and popular tunes will be found on examination to contain structural 
features of this kind. The diagram is of course not always the same—you 
may findabbc,abca,abcb,abba, and soon. These are of what 
is called “‘ binary ” structure, because they consist of two (more or less 
equal) halves or sentences, each pair of units or phrases combining into 
One sentence (a‘d || a7c). In more elaborate melodies there is often 
repetition of sentence as well as repetition of phrase, so that your dia- 
gram becomes (e.g.) a’ ||c?c ||a3b. Such structure is called ‘‘ternary”’ or 
threefold. It is often referred to briefly as ““ A B A” form ; in this con- 
text, of course, the letters A and B denote, not phrases, but sentences. 
To prevent possible confusion, it may be taken throughout this Article 
that the small letters, when used thus diagrammatically, denote phrases 
only ; the capital letters represent sentences or larger units. 

To illustrate these contrasting types, binary and ternary, two examples 
of each are subjoined, each a very well known tune and each presenting 
certain interesting features in the details of its phrase construction :— 


(1) “Barbara Allen” (binary):— 
Ex. 54. 


The general type here is a b, || c b2 ; at by, there is a half-close on the 
dominant; b2 is modified so as to close on the tonic, whilst preserving 
the essential contour of b; ; moreover the whole is unified to a remark- 
able extent by the prevalence of a single rhythmical pattern, which is 
modified just enough to prevent any feeling of monotony. 


(2) “Through the night of doubt and sorrow” (binary) :— 
Ex. 55. 


Here the type is a,;b|| aac. The tune is a harmonised tune, which will be 
found in full in Hymns A. and M. Here we quote the melody only, show- 
ing the modulations that occur to provide variety of key as well as variety 
of melodic outline. a; is in E; recurring as a2, it is in Gf minor, thus 
providing unity and contrast at the same time. 


(3) “The Ash Grove” (ternary) :-— 
Ex. 56. 


Here A, the first limb of the ternary structure, is itself binary in form, as 
very often happens, the pattern being a }, || b2 c. Here b2 is not an exact 
repetition of b;, but a sequential reproduction of it one tone lower. B is 
even more sequential in structure, the opening phrase being thrice re- 
peated on descending degrees of the scale, and rounded off by the repe- 
tition of c, borrowed from A, and put into the dominant key. Moreover 
the phrase thrice repeated is in itself an inversion of b, so that there is de- 
velopment as well as pattern to maintain our interest. Altogether a very 
neat little piece of workmanship. 


(4) “ The Vicar of Bray ” (ternary) :— 
BxXe57 3 


Again quite a straightforward ternary tune, constructed of symmetrical 
two-bar phrases. ‘The important things to note are (1) the opening strain 
is repeated ; (2) the contrasting strain—B—is not formed of new material, 
but by developing the rhythm of the opening bar of A. Thus the scheme 
in detail is seen to be :— 


(4+4 bars) (1) Exposition of principal strain, closing with double bar 
and then repeated. 
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(4 bars) (2) Development of principal strain so as to form a new 
strain of sufficient length to balance the exposition, and 
asserting a new key (A major). 

(4 bars) (3) Recapitulation of original strain. 


This archetype has great significance for musical history ; it has been 
found (unlike the binary form) to have almost indefinite powers of ex- 
pansion, and is in fact precisely the same in its basic outlines as the so- 
called ‘* sonata ” form which dominated music from about 1770 onwards 
for more than a century and is by no means dead yet. 


6 


Design : The Early Suites and Sonatas 


Both these simple types—binary and ternary—are found in a some- 
what expanded form in a great deal of the music of the later seventeenth 
and early eighteenth centuries. In vocal music, the ternary influence was 
at first the stronger ; in instrumental music, the binary. Before we con- 
sider how these primitive song-patterns were thus adapted to form the 
internal structure of more extended instrumental movements, some 
general explanation should be given of the titles ‘‘ Suite ”’ and ‘‘ Sonata ” 
which we find affixed to so many collections of these movements. 

First of all, the Suite. This is merely a collection of pieces, mostly in 
dance form, arranged so as to form effective contrasts of time, pace and 
style, and unified as a whole principally by a common key ; there is little or 
no inward connexion between the separate movements of a Suite, such as 
one often feels between a prelude and its fugue, or between the several 
movements of a modern symphony. 

There is no fixed number of movements in a Suite; nor are they 
arranged in any fixed order, except that the allemande usually comes first 
and the gigue (or “‘ jig ’’) last. Typical movements, some or all of which 
are pretty certain to be found in any Suite, are as follows :— 


Allemande .. Common time, fairly fast: even and flowing in 
character. 
Courante 
(Italian form) .. Triple time, with continuous rapid quaver or 
semiquaver movement. 
Courante 6-15 
(French form).. 4 or2 time, or an irregular alternation of both; 
not such a lively pace as the Italian courante. 


Minuet .. 4 time, graceful but at the same time dignified in 
character—essentially a ‘‘ courtly *”’ dance. 


oF — : 

Sarabande .. 4 time, slow and dignified. Sometimes repeated 
once or twice with simple variations, known as 
** doubles ” or “ agréments.” 
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Gavotte go. 4 time ; fairly quick ; starts usually on the 3rd beat 
of the bar. 
The gavotte is sometimes followed by a “ mu- 
sette "’—a piece so-called from an old-fashioned 
instrument of that name (a kind of bagpipe), be- 
cause the musette is written over a drone bass 
such as is always heard beneath a bagpipe tune. 


Bourrée ‘9 3 time ; quicker than the gavotte ; starts on the 
fourth crotchet of the bar. 
Jig (Giga, 
Gigue) .. 3 or some compound time; very lively and 
energetic in character. 


Various other dance-forms occur from time to time, but it is not pos- 
sible to enumerate or describe them all in such a brief outline as this. 
One should add, however, that “‘ Partita’? and “‘ Ordre ” are roughly 
speaking synonyms for ‘‘ Suite.” | 

Second, as to the Sonata. The term had in these early days quite a 
different meaning from that which it acquired later and which will be 
explained in the following section. It meant simply ‘‘ something to be 
played ” as distinct from a Cantata, which meant ‘‘ something to be 
sung ”’; it consisted usually of four movements (slow, fast, slow, fast), 
many of which were contrapuntal in character and derived directly from 
the old-time canzonas and fugues (see section 8, where the contrapuntal 
forms are briefly described). A reference to the article ‘‘ Sonata” in 
Grove’s Dictionary will show the impossibility of covering the subjectina 
few words. The real point here is that these early Sonatas do also contain 
many movements that are definitely binary or ternary in form, and are to 
that extent similar in their internal structure, though not necessarily in 
their style or rhythm, to the movements of the Suite. This is particularly 
true of the so-called ‘‘ Sonata da Camera ”’ (chamber Sonata) which was 
of a lighter and less austere character than the ‘‘ Sonata da Chiesa ”’ 
(church Sonata). 

So much for the generic terms ‘‘ Suite ” and ‘‘ Sonata.” We now have 
to show exactly what is meant by describing their individual movements 
as “‘ binary ” or “‘ ternary ” in form, for it has already been implied that 
these movements, short as they are, are considerably longer and more 
elaborate than the folk-song types analysed in section 5. 

In the binary movements, the first thing to be explained is the key- 
system. A typical binary movement falls into two halves, separated by a 
double bar, each half being repeated. The first half starts, of course, in 
the tonic, modulates fairly soon, and closes at the double bar with a 
cadence in some closely related key—the dominant or (if the principal 
key is minor) the relative major. The second half starts out in the new 
key, modulates again, rather more freely, and eventually returns to the 
tonic, which is then re-asserted at sufficient length to restore its pre- 
dominance as the principal key of the movement. 

This unity of key structure is re-inforced by the use of the thematic 
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material. There need be no exact repetition, but at the opening of the 
second half there is commonly a reference to the opening of the first, either 
directly or—very commonly in Bach—by melodic inversion. The final . 
cadence also is usually a reproduction in the tonic of the cadence heard at 
the double bar, and of the phrase which leads up to it. In between these, 
moreover, there are usually periodic references to the rhythms and melo- 
dic outlines of the first half, so that the whole is felt as balanced and co- 
herent, even though there is no exact thematic repetition, and though the 
two halves are not of equal length (the second contains more modulation 
and is therefore as a rule rather longer). If one wishes to represent the 
form diagrammatically, it may be done as follows :— 


:A,;—B.: | :A,—B,;: 


the numbers representing the keys, the letters the opening and closing 
phrases of the melody. 

The ternary movements are similar to the binary in the arrangement 
of the keys and modulations, and in the general use—incidental rather 
than systematic—that is made of the thematic material. Where they 
differ is that in the second half, when the return is made to the tonic 
key, there is at the same time a return to the opening strain of the move- 
ment, which is then repeated, in whole or in part, in its original key. 

(N.B. Some authorities do not consider that such a partial recapitula- 
tion justifies one in classifying a movement of this kind as “ ternary ” ; 
but for my own part I cannot see it in any other way, for a return to the 
opening theme in the opening key after a series of contrasts is surely 
the very essence of ternary form. I have therefore set down my own 
view of the case, with this warning that it is not universally upheld.) 


7 
Design : The Symphonic Form 


The usual nomenclature of musical form as a whole conceals a perfect 
labyrinth of cross-divisions, and thereby gives rise to a great deal of 
misunderstanding and confusion. To depart from the usual nomen- 
clature here would only make this confusion worse confounded ; for 
better for worse we must adhere to the customary names, and at the same 
time endeavour to show clearly where misunderstandings are liable to 
arise. 

First of all, let us define ‘‘a Sonata”? provisionally as an extended 
piece of music for not more than two solo instruments, in three or four 
movements, of which one or more exhibits a certain definite type of 
structure known as “‘ Sonata form ”’ or “ first-movement form.” What. 
this type of structure is will be presently explained. 

Second, let it be understood that “a trio,” “‘a quartet’ (quintet, 
sextet, etc.), is a precisely similar piece written for three, four, or more 
solo instruments—in fact, a Sonata for more than two solo instruments, 
the name being derived, not from the style or structure of the piece, but 
from the medium for which it is written. This description has to be 
further qualified by adding the names of the particular instruments 
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- involved—e.g. ‘‘ Trio for pianoforte, horn and violin,” “ Quartet for two 
violins, viola and ’cello”’ (the usual “‘ string quartet ’’), and so forth. 

Thirdly, ‘“‘a Symphony ”’ is again a piece of similar dimensions and 
construction composed for full orchestra. 

Therefore, in heading this section ‘“‘ The Symphonic Form,” what is 
indicated is a brief outline of the structure commonly found in the several 
movements of a classical Symphony ; from what has been said above, it 
will be understood that the structural outline of a sonata, trio, quartet, 
etc., is precisely the same. The word “‘ brief ”’ is purposely emphasised ; 
there is no room here to enter into the thousand and one little devices 
and expedients by which this form is endowed with almost inexhaustible 
variety. 

The first movement. This is commonly in so-called sonata-form—an 
immensely amplified “‘ ternary” type, in which distribution of key is 
carefully planned so as to emphasise at first the contrast between the 
principal themes, whilst paving the way later for a reconciliation. The 
three limbs of the structure are known as :— 


(1) Exposition (sometimes preceded by a slow Introduction). 

(2) Development. | 

(3) Recapitulation—a repetition of the Exposition, with certain modi- 
fications, and rounded off by a Coda. 


The details of the analysis are as follows :— 


Exposition 

(1) Announcement of principal subject in tonic key. Modulations in 
this section are of a transitory nature ; it is the tonic that must first be 
strongly asserted. 

(2) Transitional (or “ bridge ’’) section, in which the influence of 
the tonic is gradually weakened, until finally some new key (not, however, 
too remote from the tonic)! is established. 

(3) Announcement of secondary subject (or more accurately, group 
of subjects) in the new key, which thenceforward prevails until the end 
of the exposition. (In the earlier symphonies the exposition closes with a 
double bar and repeat ; later, it passes without break into the develop- 
ment.) 


Development (also known as “ free fantasia ” or “ working-out section ”’) 

The themes already announced are “ developed ” in various ways— 
1.e. Characteristic rhythmic or melodic features are presented in various 
new guises and combinations, according to the fancy and ingenuity of 
the composer. Modulation is frequent and remote keys are often reached. 
There is no sort of rule as to the order of presentation ; in the first move- 
ment of Beethoven’s 8th Symphony, for example, the development is 
concise and based entirely on one single figure, taken from the principal 
subject ; in the Froica practically the whole of the thematic material is 


1In the earlier symphonists—Haydn, Mozart, and at first Beethoven—the 
new key is almost invariably the dominant or (if the original key was minor) 
the relative major. Subsequently Beethoven allowed himself a wider range of 
secondary keys, and later nineteenth-century symphonists followed his example. 
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trotted out and made to show its paces in a development of unprecedented 
length and elaboration. 


Recapitulation 

Same as the exposition, but this time the tonic key prevails through- 
out, both for principal and secondary subjects. The Coda may be quite 
brief, or it may attain imposing dimensions—in Beethoven’s Waldstein 
Sonata, for example, and (once more) in the Erotica Symphony, it is 
virtually a new ‘“‘ development” section ; it depends generally on the 
proportions of the movement as a whole. 


Slow Movement 
This is cast on various lines :— 


(1) First-movement form complete. Rare on account of its length, 
but nevertheless found occasionally—e.g. Beethoven psn) NY No. 2 
in D ; pf. Sonatas in BJ, op. 22 and 106. 


(2) Abbreviated first-movement form—i.e. sonata-form with the 
development section omitted, the exposition either leading straight back 
into the exposition (like a serpent swallowing its own tail), or being 
linked to it by a few transitional bars. This is Mozart’s favourite form 
for the slow movement; cf. also Beethoven, pf. Sonata in D minor, 
op., 31 No. 2. (This type of movement is of course an enlarged “‘ binary.”’) 


(3) Enlarged ternary form with Coda. Here each limb of the threefold 
structure is itself a complex unit, very likely a complete binary or ternary 
stanza. This is much favoured by Beethoven in his earlier piano Sonatas. 


(4) Some form of episodic structure, in which a central theme recurs 
from time to time with episodes of contrasted style and key in between— 
in fact, a Rondo (to be explained when we come to discuss the last 
movement). Common in Haydn, and found also in Beethoven (4th and 
5th Symphonies ; Sonata in C minor, op. 13). 

(5) Theme and variations (described more fully in section 9). Less 
common than the others, but by no means unknown (Haydn, Emperor 
quartet ; Beethoven, quartet in CZ minor, op. 131). 


Minuet or Scherzo 

The difference between these two is one of pace, mood, and style ; ;: 
both are alike in form, which is most often ternary, the Minuet or 
Scherzo being followed by an intermediate section (“‘ trio’) and then 
repeated in its entirety. Sometimes the trio is itself repeated, and then 
followed by yet another re-statement of the principal section ; or there 
may be a second trio, in which case the movement as a whole becomes a 
Rondo. 


Last Movement 

There are various alternatives—sonata-form (common); variation- 
form (Beethoven, Sonatas, op. 109 and 111; Choral Symphony; Brahms, 
Symphony in E minor, op. 98); fugue (Beethoven, Sonatas, op. 106, 
IIO). 

Very often it is a Rondo—~.e., as already stated, a movement in which 
the principal theme recurs from time to time, plain or varied, with con- 
trasting episodes in between. 
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There are two principal types of Rondo which may be diagrammatically 
rendered as ABACA and ABACABA respectively. The shorter 
form is the one commonly employed by Haydn and the earlier eighteenth- 
century composers ; the longer is Beethoven’s invention, and is due no 
doubt to his desire for a Rondo of sufficient length and importance to 
balance the other movements of a Sonata, which he also greatly enlarged, 
in comparison with his predecessors. Both types may be seen side by 
side, as though to invite comparison, in the Sonata in C minor, op. 13 
(the so-called ‘‘ Sonata Pathétique ”’), where the slow movement and the 
finale are both Rondos, of the shorter and longer type respectively. 

(N.B. Sometimes, in the longer form, the section C, instead of con- 
taining new material, consists of a development of themes heard in the 
earlier section. The form then becomes identical with ordinary first- 
movement form, except that the development section is preceded by a 
whole or partial re-statement of the principal subject in the tonic key. 
This is known as ‘‘ modified rondo ”’ or ‘‘ rondo-sonata ”’ form.) 

It will thus be seen that a Symphony or Sonata is a highly complex 
affair, in which movements of strongly contrasted pace, mood, and 
style have somehow to be realised as a unity. In some of the later sym- 
phonists—more especially Liszt and Berlioz'—a single theme re-appears 
in various guises and rhythmical transformations throughout the entire 
course of a work. Such attempts at thematic unification are not wholly 
successful. The underlying unity of so multiple a structure as a Symphony 
is something to be felt rather than analysed ; it is a psychological reality 
which seems to be in no way dependent on thematic transformation of 
the Liszt-Berlioz type. It is, in short, a mystery, and the success with 
which it is achieved is the measure of a composer’s greatness. To impose 
a spiritual order upon this dramatic welter of conflicting emotions is 
the work of a giant. It is just in virtue of this inward mastery that 
Beethoven overtops all other Symphonists. Others may approach or 
even surpass him in formal perfection, romantic charm, or certainty of 
orchestral technique, but in sheer creative power he remains by common 
consent the greatest of them all. 


8 
Design : The Contrapuntal Forms 


Counterpoint, as we have seen, is a term that applies properly to 
texture rather than to design, and some authorities would consider it a 
confusion of categories to talk of ‘‘ contrapuntal forms,”’ when the con- 
trapuntal texture can be wrought into almost any form. Certainly it is a 
misnomer to call the finale of Mozart’s Fupiter Symphony (as it often is 
called) “‘a fugue.” The texture is consistently contrapuntal, but the 
outlines are cast unmistakably in sonata-form ; that is to say, in the order 
of presentation and development of the themes, and the system of key- 
distribution, the work follows the perfectly normal course of a symphonic 
movement, although the way in which the subjects are combined, 


1 Partial application of the method is also to be found in Dvordk’s New World 
Symphony and César Franck’s Symphony in D minor. 
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inverted with one another, and generally manipulated, is fugal rather 
than symphonic in the ordinary sense. And since Bach, at any rate, the 
term “‘ fugue ”’ has consistently denoted a certain kind of outline as well 
as a certain kind of texture, so that a brief description of that outline 
must here be given. 

A fugue, then, is built up from one principal theme (the ‘‘ subject ’’) 
and commonly falls into three main divisions : Exposition, Middle Sec- 
tion, Final Section. The last is sometimes called ‘‘ Recapitulation ”’ ; 
this is a complete misnomer, for there is no recapitulation in a fugue. 
Bach tried it once or twice, andthe result is not fully convincing, especi- 
ally in the organ fugue in E minor (the so-called ‘“* Wedge ”’), where one 
feels that a fine subject has been thrown away. The fugal process is 
essentially discursive and continuous. 

The order of the exposition is as follows :-— 


Each voice enters in turn, with the subject and answer usually alterna- 
ting in tonic and dominant keys. When the first voice has announced the 
subject, the second gives the answer, whilst the first carries on with what 
is known as the Counter-subject—a term which explains itself. When the 
last voice to enter has finished its announcement of the subject, the Ex- 
position is, strictly speaking, complete, although it is occasionally fol- 
lowed by a few transitional bars before the middle section proper begins, 
and these few bars are often included by convention as part of the Ex- 
position. Such differences of detail are unimportant—they are differences 
of terminology, not of substance. Nor need we concern ourselves here 
with technical points such as the distinction between “‘ real ”’ and ‘‘ tonal”’ 
answers : suffice it that sometimes the answer is an exact transposition of 
the subject, sometimes it is slightly modified. 


Before we pass to the middle section, two points should be mentioned :— 


(1) In the strictest type of fugue the counter-subject accompanies the 
subject in all its appearances throughout the entire course of the fugue. 
(This strict type is rare ; No. 2 in Book I. of Bach’s “‘ 48 ” is an example.) 
Subject and counter-subject must of course ‘‘invert’’ readily—.e. 
they must sound equally well whichever is uppermost. Subjects that in- 
vert in this manner are said to be “ in double counterpoint.’’ Sométimes 
a fugue has two or more counter-subjects, all of which invert in this 
manner with one another and with the principal subject ; they are then 
said to be in triple (quadruple, etc.) counterpoint. (See Bach, “48,” I. 4 
and II. 17 for extremely fine examples of triple counterpoint.) 

(2) Sometimes the exposition is followed by a whole or partial 
‘* counter-exposition,”’ in which subject and answer again succeed one 
another in tonic and dominant keys, though the order in which the 
several voices enter is generally different. 


Middle Section. This is the main body of the fugue ; the subject enters 
from time to time in its original form, but with a wider choice of keys. 
In between these ‘“‘ middle entries,’ as they are called,. come short 
episodes or developments, usually founded on some characteristic 
phrase or rhythm of the subject or counter-subject, but often also in- 
corporating new figures or features of interest such as augmentations, 
diminutions, strettos, etc. Moreover the episodes are themselves often 


1034 


written in double counterpoint, a new episode being formed by the simple 
process of inverting an earlier one. 

(N.B. “ Augmentation ” and “ diminution ” mean respectively dou- 
bling and halving the note-values of the theme. “ Stretto ’’ means over- 
lapping of the theme—.e. the announcing of it by a new voice before 
a previous announcement is complete, e.g. :— 


Ex. 58. 


Sometimes fugues are written almost entirely in stretto, e.g. “ 48”, 
I. 1; II. 5. In such cases the subject has everything its own way ; there 
is usually no counter-subject and few episodes if any.) 


Final Section. Shorter than the other two, and generally indicated by 
a return to the tonic key. Apart from this, it is difficult to give any set 
description of this section, and in many cases difficult even to say ex- 
actly where it begins, so continuous a thing is a good fugue. Its chief 
function is to restore the predominance of the tonic key after all the ex- 
cursions and modulations of the Middle Section. To this extent it is cer- 
tainly analogous to the “ recapitulation ’’ of a Sonata, but to give it that 
title is extremely misleading, as already observed. 

Before passing on to the other contrapuntal forms, two special types 
of fugue should be mentioned—the double fugue and the fugue on a 
chorale, although the latter is often classified as a special type of chorale- 
orelude (see below). 

A double fugue is a fugue on two subjects. Sometimes these are an- 
nounced simultaneously, in which case it closely resembles an ordinary 
single fugue, except that the counter-subject is elevated to a rank of equal 
lignity with the principal subject. Sometimes each subject is given a 
separate exposition and development, after which they are heard in com- 
ination in the final section (a spacious and attractive lay-out; cf. ‘‘ 48”’, 
(I. 18). 

A fugue on a chorale is a fugue in which a chorale (old German hymn- 
une) is superimposed, line by line, upon an ordinary three- or four-part 
ugue which pursues its own independent and continuous course under- 
neath it.1 There is also a shorter type in which the fugue instead of being 
continuous is built up of a series of short fugal expositions, the theme of 
ach exposition being the opening notes of each successive line of the 
chorale usually (but not necessarily) in diminution. Examples of both 
<inds can be found in Bach’s organ works—e.g Kyrie Gott Vater (first 
type) and Durch Adams Fall (second type). 

Closely akin to the fugue, but less strict, are the Invention and the 
Canzona. Both are terms of somewhat loose connotation, and there is no 
need here to enter into details of the unimportant technical modifications 
which they present. Either can safely be taken on trust by the layman as 
* more or less a fugue.” 


1 Or above it, or around rf if the chorale is assigned to the bass or to one of 
he inner voices. 
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Canon merely means perpetual fugue—that is to say, continuous imita- 
tion of one voice by another throughout a movement, or throughout an 
entire section of it. It is not necessary that all the voices should participate 
in the canon; very often the canon is limited to two voices, the other 
parts pursuing an independent course. The imitation may be at any 
interval, and at any distance within reason—that is to say, the answer- 
ing voice may enter a bar after the leader, or two bars, or half a bar (it is 
usually one or other of these). 

The only other contrapuntal form that need be here described is the 
Chorale-Prelude. There are three principal types of this :-— 


(1) It may be a special type of fugue (v.s.). 

(2) The chorale may be given line by line to one voice (as in the fugal 
type) whilst the other voices are assigned, not a fugue, but free counter- 
point of a more or less imitative character usually based on some definite 
and persistent rhythmical figure. Sometimes the successive lines of the 
chorale follow one another without a break (as in Bach’s “ Little Organ 
Book ’’) ; sometimes there is a long interval between each line, during 
which the accompanying voices carry on their counterpoint alone (e.g. 
the familiar Wachet auf). Naturally the second type is considerably longer 
and more elaborate. 


(3) The melody of the chorale may be ornamented and embroidered— 
often to such an extent that it becomes a veritable arabesque, in which the 
original outlines of the tune are scarcely perceptible at a casual hearing. 
A glance at the opening notes of O Mensch, bewein’ and then at the open- 
ing of Bach’s Chorale-Prelude bearing the same title will serve to illus- 
trate the process :— 


In this type the underlying voices are not in themselves of special in- 
terest ; their chief purpose is to supply appropriate harmony to the melody 
above them, though they still retain a certain independence of character 
and must not be regarded merely as a series of chords. The type is perhaps 
inferior to the other two in quality of texture, but certainly not in essen- 
tial beauty—if in the world of music there exists anything lovelier than 
O Mensch, bewein’ or Herzlich tut mich, I have yet to discover it. 


9 


Design : Variation-form and the Concerto 


Variation-form remains to be discussed ; and something must also be 
said about the Concerto, for although this last is a medium and not a form 
per se, yet it is a medium which imposes certain definite modifications 
upon whatever form is adopted. 

We may approach variation-form most easily by posing the question, 
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What precisely is the relationship that exists between a theme and its 
ensuing variations ? We know that they are different, otherwise they 
would not be variations ; but in what respect and to what extent are they 
the same ? 


To this question there are several answers : 

(1) The melody of the theme may be kept virtually intact, whilst the 
accompanying harmonies are altered and the texture elaborated—as in 
many of Delius’ ‘‘ Brigg Fair ’’ variations. 

(2) The melody may merely be transferred to the bass or to an inner 
part, as in the first and third of Brahms’ variations on a theme by Schu- 
mann (op. 9). 

(3) The theme may be decorated and embellished, as often in Schu- 
bert—e.g. the first variation in the slow movement of his string quartet in 
D minor. 


(4) Some characteristic figure or rhythm of the theme may be taken | 
and worked up into a kind of independent study, persisting more or less 
throughout the variation, whilst the essentials of the harmonic structure 
are preserved in their original form. Very common. 

(5) Sometimes the figure is not even taken from the theme at all, the 
harmonic and structural outline being relied on to give the necessary 
connexion. It should be noted furthermore that the harmonic repro- 
duction is often limited to the most important progressions, cadences, and 
points of colour ; it is seldom a chord-for-chord correspondence. 


(6) The opening of the theme may be treated contrapuntally—either 
in a set fugue or in the freer kind of imitation known as fugato. 

(7) Changes of mode (minor for major) and /or of time may accompany 
all or any of the above. 


It is essential that in handling this form the composer should play fair 
with his listener, by adhering faithfully to the harmonic and structural 
outlines of the theme and also by reminding him from time to time of the 
theme itself. It is very easy to lose one’s bearings when listening to an 
elaborate set of variations, a fact which the composer does not always 
remember. Brahms is especially scrupulous in this respect : the Handel 
Set in particular are a model of what variations should be—extraordinarily 
fertile in device and rich in contrast, and at the same time persistently 
faithful to the melodic and harmonic contours of his theme. Bach on the 
other hand (in the “‘ Goldbergs ””) and Schumann (in the Etudes Sym- 
phoniques) are sometimes carried away by their own imagination to the 
point of forgetting their hearers altogether. As music, the ‘‘ Goldbergs ” 
are one of the wonders of the world—but only an optimist can take them 
seriously as variations. 

‘There is a special variety of the variation-form which calls for brief de- 
scription—that known as variations (or ‘‘ divisions’’) on a ground. The 
distinguishing feature of this is the persistence of a single phrase re- 
peated over and over again in the bass, each repetition, or pair of repe- 
titions, forming the basis of a new variation in the upper parts. These 
variations are self-subsistent—that is to say, they fit harmonically over the 
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ground-theme, but are not in any sense derived from it. The ground is 
thus a highly formal type of structure, but very imposing if skilfully 
managed. The task is not easy, for the “‘ joins ” at the end of each repeti- 
tion are apt to produce a too-strongly cadential kind of harmony, and 
thus the continuity of the fabric is easily impaired, unless the composer is 
very definitely on his guard. 

Special types of ground are the Chaconne and the Passacaglia. Both 
terms are somewhat vaguely used. Both are strictly speaking in triple 
time, and the chief difference between them is that in the Passacaglia the 
ground is plain, whereas in the Chaconne it is harmonised. The finale of 
Brahms’ E minor Symphony is an excellent example of the large-scale 
Chaconne, although it is not so labelled by the composer. This is said to 
have wrought great havoc amongst the critics when the Symphony was 
first produced ; the unhappy tribe settled themselves comfortably to hear 
something in ordinary sonata-form, or at worst a rondo ; they soon lost 
all their bearings, and were left floundering helplessly. After the Erotica, 
one would think, they might have been forewarned. 


The Concerto 


The Concerto probably owes its origin to purely practical considera- 
tions. In the early days of orchestral music, the standard of execution 
amongst the players varied a great deal ; the Concerto sought to turn this 
discrepancy to good account by contrasting “ tutti ” (7.e. full orchestra) 
passages with others in which a small and skilful band of players (the 
*“* Concertino ”) could display their powers. It was not virtuosity in the 
modern sense that was demanded of the Concertino, so much as a high 
degree of neatness and precision, which in those days could not have been 
expected from the back benches. Incidentally, too, the change from tutti 
to soli produces a surprising contrast of tone-colour, even when the solo 
instruments are of the same kind as the tutti. To realise this, one has only 
to listen to Elgar’s Introduction and Allegro for string orchestra and string 
quartet, or to Vaughan Williams’s Fantasia on a theme by Thomas Tallis, 
in which again a quartet of solo strings is contrasted both with a partial 
and a full string tutti. 

Therefore, one must not think of the Concerto as being at first a 
vehicle displaying the powers of a single individual, such as it afterwards 
became. Concertos for a single instrument there certainly were—e.g. the 
clavier and violin Concertos of Bach. But more frequently it was of what 
is known as the “‘ Concerto Grosso ”’ type, in which the tutti are con- 
trasted with a small group, not with an individual. Occasionally it might 
even be written for such a group alone, without any contrasting tutti ; such 
a one is Bach’s “‘ Brandenburg ”? Concerto in G, written for three vio- 
lins, three violas, three violoncellos, and double-bass. 

The form adopted for these works was usually that of the Sonata ; but, 
as we have already seen, the Sonata of those times was very different from 
what it afterwards became ; it was a term of loose application, often ap- 
proximating closely to what we should call a Suite. It is impossible, 
therefore, to lay down any rules of formal treatment ; think simply of a 
Suite or Sonata of the old-fashioned type in which certain passages are 
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performed by soloists or a small picked group of players, alternating with 
others in which the whole body of players take part, and you have as 
clear an idea of the Early Concerto as it is possible to give without a 
detailed analysis of individual works. 

The later Concerto (whose form was really settled by Mozart) is a 
different affair altogether. It is more definitely a bravura piece, it is 
written usually for a single performer, and it is cast in the strict form of 
the classical Symphony, except that there are only three movements, the 
minuet or scherzo being omitted. As regards the second and third move- 
ments, it is again difficult to define precisely how the form is modified to 
suit the medium ; there are passages for solo alone, and passages for tutti 
alone ; also passages in which the solo plays together with—at times one 
might even say, in opposition to—a partial or full tutti. Details of these 
different combinations and alternations vary in each individual work ; but 
the main outlines of the form—Rondo, Sonata, or whatever it may be— 
are not as a rule obscure or hard to follow. 

In the opening movement, however, there is a set mode of procedure 
which is worth noting. The exposition is given first to the tuttz alone. It is 
commonly abbreviated to some extent and confined as a rule to the tonic. 
Not till this preliminary exposition is over does the soloist enter ; the 
exposition is then repeated in full with the soloist participating, and this 
time, of course, the usual modulations and contrasts of key are introduced, 
precisely as in the exposition of a Symphony. After that, the development 
and recapitulation proceed as usual, the soloist participating more or less 
continuously. 

This treatment of the exposition was faithfully observed by Mozart 
and his contemporaries, also to a very large extent by Beethoven and 
later by Brahms. After Beethoven’s time, however, the convention was 
often disregarded ; one finds even so conservative a composer as Mendels- 
sohn, for example, preferring in his violin Concerto to plunge directly in 
medias res, and entrust his opening theme to the soloist. 

~Some may think that the vocal as well as the instrumental forms should 

have been explained to some extent in this Article. The reason for omit- 
ting them is that where the form is entirely dependent on the words, it is 
too elastic and too variable to lend itself to general analysis. There are 
many vocal works, however, where the form as a whole is not thus de- 
pendent. I am thinking of the great mass of liturgical and semi-scriptural 
compositions in which short fragments of the text are taken and made 
individually the basis of the successive movements, each fragment being 
sung over and over again throughout the course of its own particular 
movement. In such movements the form is only conditioned by the words 
to this extent, that the theme itself is necessarily adapted to them. The 
movement as a whole will commonly be found on analysis to be con- 
structed on precisely the same lines as an instrumental movement of the 
corresponding type—enlarged ternary, fugue, or whatever it may be. A 
study of such works as Bach’s B minor Mass, Brahms’ German Requiem or 
Dvofak’s Stabat Mater will make this perfectly clear. 

A word of caution before leaving this subject. Musical form in its com- 
pleteness is a living thing, an organic and beautiful growth, which in the 
long run defies analysis. We can dissect the bony structure of the human 


1039 


body as much as we will, and yet never come within sight of solving the 
mystery of that ‘‘ warm breathing beauty of flesh ’ which constitutes the 
human form divine. So in music ; mere analysis will never reveal to us 
how it is that the many themes of the Eroica unfold out of and into one 
another so miraculously that each as it appears is felt to be the com- 
pletion and consummation of the one before it. That is Beethoven’s 
secret ; we may possess it, but we may not understand it. None the less 
there 7s an anatomical structure of music on which its true form is 
moulded, just as the tissues of the living form are moulded on the bony 
framework underneath. What has been attempted here is an outline of 
this anatomical study. Such study, indispensable for the composer and 
the performer, is by no means so for a listener who is content to leave his 
brains on the doorstep when he goes into a concert hall. And many lis- 
teners are of this kind ; they do not concern themselves with any process of 
musical thought; they surrender themselves passively, and resort to 
music chiefly as a means of inducing reverie. These may even be a 
majority, but there are countless others to whom music is or could be 
something more than this vague sensuous enjoyment. For them, it will be 
a help to have some slight acquaintance with musical physiology, such as 
these pages offer. 


PART II 


MODERN PROBLEMS 


I 


Musically, as in other respects, this is an age of transition. On the one 
hand, composers continue to write in the old forms, and to a large extent 
in the old idiom; in Elgar and Sibelius, for example—who, to put it 
mildly, are not least among their peers—you will probably not find a 
single chord that could not equally be found in Mendelssohn or Tschai- 
kowsky. At the other end of the scale there are the wild men of every 
shape, size and nationality, who have broken more or less completely with 
the harmonic idiom of music as we have hitherto known it. With them 
are associated the various experiments in quarter-tones, polytonality, 
atonality, etc., which till recently have almost monopolised the attention of 
musical critics, especially on the Continent. To read the effusions of some 
of these gentlemen, one would think that novelty of harmonic idiom was 
the sole musical desiderium. And in between these two classes—the con- 
servatives and the wild men—come the less fanatical modernists of all 
countries, composers who are in no sense revolutionary, yet whose music 
does sound in some indefinable way different from the music of the 
classical age. 

Let us defer consideration of the more radical experiments, and con- 
fine ourselves for the moment to the general modernist attitude. To be 
more precise, let us try and define briefly the attitude of modern com- 
posers towards the problems of harmony and design, for these are the 
two aspects from which the question may most conveniently be ap- 
proached. Texture is equally important, of course, but the texture of 
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modern music is so various and so complex that a discussion of it could 
hardly be kept within the scope of this outline, or rendered in terms which 
the layman could readily understand. 

First, then, as regards design. The whole tendency of modern music 
has for some time been more and more towards abolishing the old form- 
alities of structure. This is true alike on the largest scale and the smallest. 
Cadence in the old sense is almost a thing of the past ; phrases, sentences, 
periods are no longer balanced in symmetrical antithesis, but have become 
as wayward and flexible as the sentences and periods of a prose dis- 
course ; music, in short, has freed itself, for better or worse, from the 
trammels of metre. Measure of course remains, for a conductor still has 
to beat time, or the players could not keep together. But the accents and 
stresses of the musical phrase are continually falling across the bar, so to 
speak; they no longer coincide with what were formerly known as 
“strong”? beats, which now have scarcely any accentual significance. 
And precisely the same is true of musical form as a whole. One sees a 
modern work bearing the title ‘‘ Symphony ”’ or “ Sonata,” but till one 
opens it one has no idea how many movements there will be ; how they 
will be constructed ; or what will be the order of their succession. Themes 
are no longer presented in a continuous exposition before they are devel- 
oped, so that one can no longer think of “ exposition’ and “‘ develop- 
ment ”’ as two distinct and clearly recognisable compartments ; they have 
merged into a single continuum in which what is happening at any given 
moment after the first few bars may be expository, or transitional, or 
developous.! One can never know beforehand. And as for the recapitu- 
lation—well, there may be a reference to it in the analytical programme, 
but you are fortunate indeed if you are able to recognise it as such at a 
first hearing. 

In a word, form is no longer generic, but individual ; it is more and 
more conditioned by the content of a work, and can seldom be analysed 
except with reference to that content. This may be, ideally speaking, the 
highest condition to which form can aspire; but such an ideal makes 
very exacting demands upon listener and composer alike. Only the 
greatest—the Beethoven of the last quartets, the Sibelius of the 4th and 
5th Symphonies, the Wagner of the Tristan prelude—can fully achieve it. 
And, lacking this perfect consummation, music so constructed easily 
degenerates into inconsequence and improvisation. For composers of 
less than the highest stature, more formal methods of design are still 
appropriate, and those who are wise enough to know their own limitations 
will not disdain them. For this reason, I think, the swing of the pendulum 
is sure to come in course of time, even though formality seems at the 
moment to be out of fashion. 


2 


Harmony 


Another factor that perplexes and disconcerts many a listener when he 
first approaches modern music is its high degree of dissonance. Here, 


=} apologise for this adjective, but as it did not previously exist it was neces- 
sary to invent it. 
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once more, his instinct is probably right in the main. Consonance and 
dissonance have already been defined in terms of sound (v.s., p. 1010), but 
if sound was merely sound, music would not be worth troubling about. 
The acoustical distinction between consonance and dissonance has its 
counterpart in psychology ; whether by chance association or some in- 
herent property, dissonance in music has always signified the element 
of tension, consonance that of relaxation. And just as the human soul 
passes the whole of its conscious existence in a state of more or less con- 
tinuous reaction or oscillation between these two extremes, so in the 
past the very being of music has always depended on the free interplay 
of consonant and dissonant elements, each of which acquired significance 
only by virtue of its contrast with the other. 

Therefore, when one is asked to listen—as one often is to-day—to an 
all-dissonant music, one is in effect being asked to endure a state of con- 
tinuous tension. Why should one ? I for one believe that the instinctive 
hostility evoked by a great deal of contemporary music is due to this un- 
warrantable demand it makes on the listener, and to that extent well 
justified. It does not follow, however, that we can permit ourselves a 
purely static conception of discord, or assume that the nineteenth- 
century view of it is entirely adequate for ourselves. Ignore all merely 
provocative experiments ; there still remains a great mass of modern and 
near-modern music, written within the last fifty years, which contrives 
to sound perfectly euphonious, and yet certainly treats discord with a 
freedom quite foreign to the old classical and romantic traditions. If that 
tradition was right in its view of discord, this newer music ought to sound 
all wrong. Yet it does not sound all wrong. Why ? This is a question which 
theory hitherto has never squarely faced. 

The answer, it seems to me, lies in the very definition of discord—a 
chord containing one or more dissonant intervals. One single dissonant 
interval, that is to say, is enough to turn what would otherwise be a con- 
cord into a discord. But this view of discord simply does not square with 
our common experience. Take the diatonic seventh in its three com- 


monest forms :— 
Ex. 60. == 


In each of these the seventh is the only dissonant interval ; in the middle 
one the seventh is major, and therefore rather more acutely dissonant 
than the other two. For the rest, each chord contains five other intervals 
—three thirds, major and minor, and two perfect fifths—all of which are 
consonant. Invert them and space them as you will, this remains true, 
for the thirds invert into sixths, the fifths into fourths, which again are 
respectively imperfect and perfect consonances. So that each dissonance 
is tempered and mitigated by the vicinity of five consonances, two of 
which are actually perfect. This proportion, moreover, is increased when 
one or more notes of the chord are doubled at the unison or octave, for 
the note so doubled is normally not the dissonant note. Small wonder, 
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then, that Vaughan Williams can open Towards the Unknown Region thus 
without fear of cacophony :— 


Ex. 61. 


for the fact is that we simply do not hear these chords as discordant ; the 
preponderance of the consonant intervals overpowers the single dis- 
sonance. It has taken the human ear several centuries to adjust itself to 
this view, but the adjustment has been made. There is no longer room for 
doubt here ; such treatment of the seventh is a commonplace of modern 
music, and causes no discomfort even to the most sedate of listeners. It 
is therefore merely silly of theory not to recognise it, and offer some kind 
of explanation. 

Of course this makes it much harder to formulate any set rules of 
modern harmonic procedure ; in fact, it makes it impossible. As long as 
a single dissonance was enough to constitute a discord, one could pounce 
on it and virtuously demand its resolution, no matter how the rest of the 
chord was made up. Now this is impossible, for one can no longer say 
precisely what a discord is ; a conception previously rigid and absolute 
has become fluid and relative, and dogma must henceforth give way to 
individual judgment and perception. Or, to put it another way, the 
ingredients of modern harmony are not now mathematical, but rather 
chemical. The most unpromising collocation of notes may turn into a 
chord, whose precise effect in a particular context probably cannot be 
forejudged ; it may have to be tried experimentally at the piano, whose 
role in the extension and development of harmonic resource has been 
of incalculable importance. Formerly a composer who used the piano in 
this way was supposed for some obscure reason not to be quite playing 
the game. This form of snobbery is now a thing of the past ; a modern 
composer’s obligation to his piano is no longer matter for pride or 
shame, but is simply taken for granted. 

There is another element in modern chord-formation that has come 
to be recognised as of vital importance—that of the spacing and arrange- 
ment of the notes. Turn back top. 1015, and you will recall that any of the 
simple fundamental chords that formed the basis of eighteenth and 
nineteenth century harmony could be spaced in a score of ways without 
infringing the limits of euphony or changing the essential nature of the 
chord. With the more complex modern chords one has to be much more 
careful. Consider the following :— 


Ex. 62. 


The notes are the same in both, yet (b) is beyond all question harsh, 
messy, and cacophonous, while (a) would hardly pass for a discord at all. 
This is particularly true of “ polytonal ”? chords, i.e. chords formed from 


more than one tonality :— 
(a) (b) 
: +> 7s 


Ex. 63. 


At (a) the combination of A major and Ep) major is positively mellifluous ; 
the rearrangement at (0) is harsh and confused. So that instead of saying, 
as we used to say, “‘ a chord may be spaced in any number of ways,” we 
must now rather say “‘ the spacing is the chord.”’ : 


4 
Polytonality 


The last example leads us naturally on to the question of polytonality 
in its more general sense. This means literally, as was said, the combi- 
nation of many keys or tonalities. There is nothing in the formation of 
the word to imply that these several tonalities must necessarily occur simul- 
taneously. A “ polytonal”’ piece of music might thus mean merely a piece 
which passes rapidly from one key to another and does not end in the key in 
which it began. In this sense a great deal of modern music contrives to 
be polytonal without occasioning anyone much discomfort. Listeners 
with an absolute sense of pitch are in a very small minority ; the others 
quickly lose their sense of the opening key in a work of any length or 
complexity. Unity of key was in theory the corner-stone of symphonic 
construction up to the close of last century, but probably the average 
concert-goer would freely admit that thematic development and con- 
tinuity of thought are what really give unity to a musical composition, 
so far as he is concerned. It might even be claimed that unity of key is 
very often a factitious unity at best, and that the inner emotional logic 
of a piece may actually need a different key in which to conclude. At 
any rate, it is an open question, which every composer may fairly claim 
to decide for himself. 

As used to-day, however, the term does mean, as a rule, ** the employ- 
ment of two or more keys simultaneously.” Such procedure is from the 
very start open to grave suspicion on esthetic and psychological grounds. 
Key is essentially a means of creating and preserving unity ; if it were 
not for this need of unity, there is not the slightest reason why even the 
simplest folk-song or hymn-tune should finish in the same key in which 
it started. Therefore, polytonality is in effect the attempt to establish 
two or more conflicting unities at the same time. As such it seems fore- 
doomed to failure, except perhaps as an occasional device; and even so it 
seems more appropriate to works for the stage, where it might be justified 
by some point in the dramatic situation, than to absolute music. 
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None the less it is worth while to glance at the technical problem it 
raises, because this, as it happens, can be stated in simple terms. Let us 
assume for the moment that not more than two keys are in question, for 
the difficulties thus arising are not in any way altered but merely intensi- 
fied, if the number is increased. The simplest form of composition to 
which such a method could consistently be applied would be a two part 
invention, constructed of two melodic parts, each of which was written 
in a different key. Here, the conflict of unities would of course exist, but 
the two parts need not necessarily come into very violent harmonic 
collision at any given point. The effect is one of confusion rather than of 
actual cacophony. In a more complex composition it would be otherwise ; 
each part would have to be accompanied by harmonies appropriate to 
its own particular key. These harmonies might be expressed as plain 
chords, or as harmonic figuration, or by some more contrapuntal type 
of texture, but each of these alternatives would necessarily give rise to a 
stream of more or less acute dissonance, of which the ear would quickly 
grow tired. I am speaking in hypothetical language, but experiments in 
polytonal combination have been freely made by Stravinsky, Milhaud, 
Hindemith, and others, so that everyone who is willing to take a little 
trouble can judge for himself, if he feels so inclined. He must however 
try and discount the interest that pure novelty of sensation is almost 
certain to arouse, for that quickly passes. The real question is whether 
polytonality provides a method of permanent value and universal appeal. 
Personally, after being strongly attracted by it for a time, I have come 
to the conclusion that it does not, and for the reasons which I have tried 
to analyse above. Many of equal or greater authority would not agree ; 
time alone can show which view is right. 


4 
Atonality 


“* Atonality,”’ like “ polytonality,”’ has in current usage a more limited 
and precise meaning than the actual formation of the word might suggest. 
It does not mean merely that in a given piece there is no definitely 
principal key, or that important sections of it may be tonally ambiguous. 
It starts with a definite theory of scale-formation, and deduces there- 
from a complete method of musical composition, which is pursued 
relentlessly to its logical conclusion. The theory may be outlined thus :— 

The scale consists of twelve semitones, all of which are, in the widest 
sense of the word, of equal value. Pre-existing relationships within the 
scale are abolished out of hand; there is no tonic, no dominant, no anything 
of the kind ; one note is as good as another, and any note may occur in juxta- 
position with any other note at any point of the musical phrase. Harmony 
results from the combination of the notes of the scale, therefore harmony 
too must reproduce this state of equality and fraternity ; one note is as 
good as another, therefore one interval is also as good as another ; so also 
the chords into which these intervals are combined. 

This theory, or method, or whatever you like to call it, is associated 
entirely with the name of Arnold Schénberg and a handful of his 
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disciples—Alban Berg, Anton von Webern, and one or two others. 
Lest it be thought the above description is exaggerated, let me hasten 
to subjoin a few bars from Schonberg by way of illustration :— 


Ex. 64. 
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These bars are taken from No. 19 of Pierrot Lunaire ; it may interest 
the reader to learn that the number is entitled “‘ Serenade.”? What I wish 
first of all to emphasise is that they are an absolutely normal and repre- 
sentative specimen of the Schénbergian procedure ; they were indeed 
chosen almost at random from the first work of his I happened to pick 
up. The early Schénberg is associated with such verbose and heavily 
romantic compositions as Verkldrte Nacht and Pelleas; about op: 12 
or possibly earlier we begin to notice a transitional style, which is quickly 
outgrown. From op. 18 (or thereabouts) he has written consistently in 
the idiom here shown ; Pierrot Lunaitre is actually numbered op. 21. 

Once more, I must confess to my total inability to foresee any possible 
future for this kind of thing. This complete upsetting of all traditional 
values, this disdain of all previously accepted melodic and harmonic rela- 
tionships, suggests to me, not so much courage and sincerity, as an in- 
flated arrogance of mind that can only be described as megalomania. To 
my ear it makes no more sense to-day than it did when I first made its 
acquaintance some fifteen years ago. Schdénberg’s experiments have 
aroused so much discussion in the past few years that it was impossible to 
omit all reference to them here. But one can only speak for oneself, and to 
me the result is pure anarchy and destruction of musical values—a 
dreary wilderness of cacophony that somehow contrives to be pedantic 
and hysterical at the same time. 
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Before leaving this topic, we may perhaps do well to remind ourselves 
of the enormous part played by tradition, inheritance, and association in 
the building up of our common musical language. ‘The chords, progres- 
sions, and cadences of which that language has hitherto largely consisted, 
are not the invention of any individual ; no one composer has contributed 
more than a minute fraction of that common store of material, nor—till 
to-day—has he ever sought to do so. The greatest composers have usually 
been consolidators rather than innovators ; they have taken the language 
and idiom of music as they found it, and concerned themselves little with 
harmonic discoveries or new turns of speech. That language has grown, 
insensibly and continuously, by a process of slow accumulation and 
extension throughout the centuries; it has had time to build itself into the 
very foundations of our consciousness, and so to become the vehicle of a 
musical speech that is felt not merely as sound but as sense. A Bach 
fugue or a Beethoven symphony is not merely reasoned in its general 
construction, it is logical in its progress from bar to bar. And as it has 
been in the past, so must it be in the future. The new must somehow in- 
corporate the old, it must be felt as one with it, if music is to be anything 
more than a series of novel sensations. A composer who wants to reach 
the hearts and minds of his audience simply cannot afford to spend his 
time inventing a new language ; nor, if he did, would his audience trouble 
to learn it. Why should they ? They have their Bach and their Handel, 
their Haydn and their Beethoven, and all the other masters, great and 
small, who are of their lineage. The new can enrich the old, it may not 
supersede it. 

Yet this, and no other, is what composers have largely been attempting 
to do since the time of the War. They have sought to create an entirely 
new instrument of musical speech, shunning familiar cadences and pro- 
gressions as if they were the devil itself. Probably all the harmonic experi- 
ment of recent years will show, in the long run, very little that can be 
incorporated and assimilated by the language of the classical tradition— 
far less, at any rate, than is now hoped and claimed. That language, how- 
ever, is the stem from which the music of the future will grow, even as 
the music of the past. Only that which can be grafted on to that stem is 
worth keeping. 


PART ETI 


EARLIER DEVELOPMENTS 


I 


The period that has to be summarised in these concluding pages is one 
of no less than 750 years, i.e. from circa 850 (the first appearance of any- 
thing that could be considered as harmony) till 1600, which brings the 
first epoch of musical maturity to a glorious close. The last 50 years of 
this period far outweigh the earlier 700 in musical value ; therefore, in 
order to reserve as much space as possible for their discussion, the earlier 
years will only be outlined in a brief tabular chronology. Those who wish 
to amplify this outline must have recourse to the histories, but let them be 


1047 


forewarned that throughout this early period the interest is antiquarian 
rather than musical. Its appeal is to the specialist, and a general sense of 
its chronology is really all that the ordinary music-lover need carry in his 
head. 

This outline, then is as follows ; dates of course must be taken as ap- 
proximate :— 

(1) 850-1050. Voices move in similar or oblique motion only, except at 
the cadence. Intervals used are those of the unison, octave, fourth, and 
fifth only, except when the motion is oblique ; other intervals may then 
occur, but all such intervals are regarded as dissonant. No measured 
rhythm ; the accompanying voices follow the spoken rhythm of the in- 
toning voice as best they can. This method is known as that of the 
OLD ORGANUM ; here is a specimen from Wooldridge :— 


Ex. 65. 


Rex coe-li, do-mi-ne ma-ris un-di- so - ni 

(2) 1050-1150. Similar to the above in rhythm, but contrary move- 
ment is freely employed, and parts are allowed to cross. Basic harmony is 
still that of the unison, octave, fourth, and fifth; but the contrary move- 
ment necessitates a more extended (though still quite experimental) use 
of the other intervals. 

This is known as the NEW ORGANUM ; here again follows a specimen 
from Wooldridge :— 


Ex. 66. 


(3) 1150-1300. Musical measure is invented by borrowing some of the 
commonest poetic metres—iambus, trochee, etc.—and adapting them to 
musical requirements, long and short syllables being represented by 
longer and shorter note-values.! For example :— ; 


Ex. 67. 


(Trochaic) etce 


_ (Iambic) 


1 Tt should be noted that the metrical framework is always one of triple time 
Duple time only appeared in the fourteenth century. Therefore the vu u of the 
dactyl is represented by the same relative note values (9 °) that have to do 
duty for the u = of the Iambus - a third degree method of torturing these 
unfortunate notes. 
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Harmonically no great change ; octave, fourth, and fifth still prevail, but 
thirds and (later) sixths begin to be recognised as partial consonances. 
This period is known as that of DISCANT. 

This concludes what we may call the paleolithic period of European 
music. Another 250 years, more or less, have to elapse before the first per- 
iod of its full maturity is reached ; but throughout those years progress is 
continuous. One can no longer say, ‘‘ At such and such a point this or that 
was invented’’ ; one must view the period as a single stretch of musical 
history during which technique and style were steadily developed and 
refined into an instrument of singular perfection—more perfect, indeed, 
through its very limitations, than that of any later age. 

There is an immense bulk of contemporary literature dealing with the 
theory of music at this time. It is written for the most part in dog-latin, 
and as it is often highly obscure and controversial we shall not here review 
it. It is always more satisfactory to establish your theory inductively by 
inference from actual practice, and the reader may take it that what here 
follows has been so established, though of course conclusions alone can 
be stated. It would take a large volume to collate and compare all the 
examples from which those conclusions are drawn. 


2 
Scale : The Modal System 


Our own major and minor scales are survivals of six older scales (or 
** modes ” as they were then called) which survived down till the very end 
of the sixteenth century. Morley (writing in 1597) speaks of the modal 
system as something archaic and fallen into disuse, but it is incontestable 
that Palestrina (who died in 1594) was in all matters of modal procedure 
as orthodox at the end of his career as he had been at the beginning. The 
fact is that the transition from mode to scale was so gradual that no one 
can say exactly when it took place. 

To return. All these modes were strictly diatonic ; that is to say, they 
all consisted of five tones and two semitones ; but the order in which 
these occurred was different in each mode. The easiest way to understand 
them is to think of the white keys of the pianoforte, and imagine a succes- 
sion of scales, each formed of that series, but each starting and finishing 
on a different note ; e.g. :— 


Eee ON TAS 

Ce) ————— 

Phyto) 
—— : 


And so on ; the names of the other modes, starting respectively on F, G, A, 
and C, are Lydian, Mixolydian, Aéolian, and Ionian. These names (bor- 
rowed from the old Greek scales) do not really matter very much, and are 
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only put in here for the sake of completeness. There is no mode starting 
on B because the false fifth (BJ—F) made that series unusable. 

The reader will probably ask at this point, Were chromatic notes ever 
used ? To which the answer is that they were, and that from the very first 
moment of their introduction the modal system as such was potentially 
doomed, although centuries were to elapse before the downfall was com- 
plete. They were not introduced all at once, but BD, Ff and Cf were 
in frequent use before the end of the fourteenth century, and were fol- 
lowed before long by ED and Gf, while such remote accidentals as 
Ap, Dp, DZ are by no means unknown in the madrigals of the later 
sixteenth century. They were used chiefly for two purposes—to correct 
the tritone (7.e. the false fifth B -—F, or its inversion) and to raise the 
seventh note of the scale so as to form a perfect cadence when required. 
They were not always indicated by the composer, but automatically in- 
serted during a performance for the two purposes above mentioned, as 
also for certain others, which need not here be specified. | 

Consider now the effect of all this. Take the Dorian Scale shown above ; 
imagine that every time a B comes near an F it is changed into BD ; every 
time a C leads cadentially up to D it is changed into CZ. In effect, the 
scale is now as follows :— 


Ex. 69, , Thorpe or@) 


~—_— 


And what is this but our old friend the ‘‘ melodic ” minor scale ? 
Apply this, mutatis mutandis, to the other modes, and you will under- 
stand how it was inevitable for the modal system to give way sooner or 
later to the two-scale system of our own times. There was no conflict be- 
tween them, merely a gradual and imperceptible transformation of the 
one into the other. 


3 


Harmony 


The harmonic basis of this early polyphony is very simple. To under- 
stand it, one need only focus the attention on two questions, which are 
both capable of straightforward answers. The questions may be posed as 
follows :— * 


- (1) What was the general view of dissonance ? 
(2) How did they set about combining intervals into chords ? 


As regards dissonance, the practice was far stricter than that of the 
eighteenth and nineteenth centuries. In those centuries, as we saw, dis- 
sonance could be freely approached so long as it was duly resolved. In the 
earlier period, dissonance has to be prepared as well as resolved ; that is to 


1Hence the name “ Musica Ficta’’ by which this procedure of chromatic 
alteration was generally known. 
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say, the dissonant note must form part of the essential harmony of the 
previous chord, as, for example :— 


The technical description of this procedure is that at (6) the note C 
is a suspended dissonance, prepared at (a) and resolved at (c). This atti- 
tude towards dissonance—as something needing preparation as well as 
resolution—persisted to the very close of the sixteenth century. It is easy 
to produce exceptions from the madrigalists, who were more experimen- 
tally minded than Palestrina, Victoria, and the other great church com- 
posers of the time. But even in the secular work taken as a whole, 
infringement of the rule is of negligible frequency compared with its ob- 
servance. We may therefore summarise the history of dissonance (ignor- 
ing the palzolithic period) as follows (it will be understood that there is 
always a certain overlapping between the end of one period and the be- 


ginning of the next) :— 


Till 1600, dissonance requires both preparation and resolution. 


From then till 1900, it need not be prepared, but it must still be 
resolved. 


Since 1900 it has not necessarily required either preparation or 
resolution. 


And as all progress has to be paid for, it may be confessed that each 
successive gain of freedom and expressive power has been compensated 
by a definite loss in purity of sound, and also in clearness and precision 
of style. In these latter qualities the music of the sixteenth century is the 
most perfect that has ever been in this world, or probably ever will be. 

Turning now to the question of chord formation, one may sum up the 
whole procedure as follows : any number of mutually consonant intervals 
may be sounded together in the form of a chord. One should at once add 
that the fourth from the bass, even in its perfect form, is no longer con- 
sidered a consonance. Between any two upper parts, yes ; between any 
upper part and the bass, no. It has never been quite clear why the fourth 
should have suffered this change of status ; it certainly will not combine 
with the third, whereas the fifth will, but that does not really explain 
how it came to be regarded as per se dissonant, nor why this supposed 
dissonance should be ignored, so long as the interval is confined to the 
upper voices. The whole business is thoroughly irrational and incon- 
sistent ; nevertheless it happened. , 

The grouping and classification of these fundamental concords came 
later. In saying (as we commonly do say) that the common chord and its 
first inversion formed the basis of Palestrina’s harmony, we are guilty of 
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an anachronism, for he would not have understood the description or 


C F 
admitted the relationship. To him the chords A and C would have been 
F A 


essentially different chords, because they are compounded of different 
intervals. So with the discords ; although by the device of “‘ suspension ” 
they were all brought into frequent use, they were not, so to speak, 
officially recognised. This too came later. The point is, that the seven- 
teenth century composers found all the harmonic material they wanted 
ready to hand. They had to name it and classify it, and to free them- 
selves from certain restrictions in the manner of employing it, but they 
did not have to discover it ; that had already been done for them. It is 
therefore misleading to speak of 1600 as a time of harmonic revolution, 
for it lays a wrong emphasis. The really revolutionary changes were 
those of rhythm, texture, and design. Compared with these, the actual 
harmonic changes during the next hundred years or so were insigni- 
ficant. | 


4 
Rhythm 


Early in the fourteenth century the rigid pseudometrical patterns 
described above were discarded in favour of a sensible and straight- 
forward system that still serves us to-day. The names are different, 
but the thing is the same. What we call triple or duple time, they called 
respectively Perfect or Imperfect time ; our further sub-divisions of time 
into simple and compound were known as the Lesser and Greater Pro- 
lations. The note values were the same relatively but not absolutely, for 
the semibreve, which is to-day the largest note value in general use, was 
at first the smallest. Above it were the breve and the long. Soon the long 
dropped out and the breve took its place, with the semibreve and minim 
ranking below it; the smaller notes—crochets, quavers, etc.—followed in due 
course. Generally speaking, we may take breve, semibreve and minim of 
those days as the respective equivalents of our semibreve, minim, and 
crotchet, or possibly (in quicker tempo) of our minim, crotchet, and 
quaver. The following table will make this plain at a glance :— 


Name Sign Our Equivalent 

Perfect Time ® 9 9 

* | Greater Prolation © or 4 ore 
Perfect Time O oro Pete 

* | Lesser Prolation 2 4 
Imperfect Time Cc ¢ hale Re 6 

* | Greater Prolation or 4 8 
Imperfect Time 2 

ea: pe Prolation © or ¢ ¢ or 4 
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The circle represents perfection (triple time), the semi-circle imper- 
fection (duple time). The dot means “‘ compound ”’ time ; where there is 
no dot, the time is “‘ simple.’’ The vertical line through the signature 
means that all note-values have been halved—+.e. that the semibreve, in- 
stead of the breve, is the unit of measurement. 

Of course we have in current use many other time-signatures not in- 
cluded in the right-hand column of this table. But though the old system 
was thus apparently less extensive than our own, it was adequate for all 
practical purposes, containing as it did the essential divisions of duple 
and triple, simple and compound. If we chose to adopt the crotchet as 
the uniform beat, we could ourselves eliminate a good many superfluous 
time-signatures without really diminishing our metrical resources at all ; 
$ time, for example, is to the ear precisely the same as ;*,, so why 
have both ? 

Rhythm, however, is more than metre, and so far we have only been 
considering it as a system of time-measurement and its notation. This 
was merely a framework, within which the individual voices acquired 
an extraordinary degree of suppleness, freedom, and independence of 
accent. In the madrigal, more especially, the composer sought above all 
to reproduce in his musical accentuations the natural stress and thrust of 
the syllables. The harmony is measured, in that dissonance may only 
occur as a rule on the “strong” beat; if it occurs (as an occasional licence) 
on a “‘ weak ”’ beat, it must resolve with all speed before the next beat is 
reached. But the voices are not measured in this way at all ; their accents— 
indicated more by duration than by stress—pursue a wayward and 
mutually independent course, in which the natural syllabic accentuation 
is faithfully reproduced. A single example, chosen from Byrd’s Who looks 
may leap, will make this clear. It is shown below in two ways; first in 
short score, with regular bar-lines inserted to mark off the time-divisions 
in accordance with the signature C ; second, in open score, with irregular 
barring to show the accentuation of each individual voice :— 


Ex. 70A. 


may Sold -ly speak, may bold-ly speak his mind, speak his mIna 
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The difference is astonishing to the eye, and not less so to the ear, once 
it has learned to listen in the right way. It is no use hearing a madrigal 
vertically, one must learn to hear it horizontally, i.e. as counterpoint, a 
simultaneous confluence of independent melodies and rhythms. Only so 
can one begin to appreciate the beauty of this wonderful music, so intri- 
cate and subtle in texture, and yet so direct in utterance. Irs very perfec- 
tion was its undoing, depending as it did on the peculiar limitations of its 
medium. For it is essentially music for the human voice, it needs the 
interplay of actual words and syllables to give it substance. And by 1600 
the dominion of the voice was over; instrumental music, demanding 
quite other types of rhythm, texture, and design, was entering into its 
kingdom. The change had to come, and the gain on balance was im- 
measurable ; but those who have once fallen under the spell of this older, 
quieter music may be forgiven an occasional sigh when they recall its 
brief and lovely heyday. 
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ABELARD, 18 
Abortions, sex ratio among, 301 
Absolute, | aan conception of the, 556 
— idealism, reaction against, 68 
Abyssinians, 442 
Academism in art, 959, 965, 966 
Accidentals in music, 1007, 1020 
Ach on self-activity, 343 
— psychological work of, 338, 339 
Acropolis at Athens, 974 
— exploration of, 496 
Action the basis of international intercourse, 764 
— unity of, in drama, 887 
Action Francaise, 732 
Acton, Lord, 775, 797; 800 
Adam, R., classical architecture of, 990 
Adams, H. B., 797 
Adams, J. C., discovery of Neptune, 38, 117, 119 
Addison, J., 713 
Addition, mathematical operation of, 161 
Adler, Alfred, and individual psychology, 362 
— views on repression, 358 
— views on self-assertion, 361 
— work on psycho-analysis, 350 
Adrenal gland, 298 
Adrenalin, discovery of, 212 
Advertisements, pictorial, 912, 966 
fegean art, 925 
F2gina marbles, 491 
— sculpture, 509 
FXolian mode in early music, 1049 
Aeroplanes, international trade in, 744 
Aeschylus, Prometheus Bound, 893 
Aesthetics, definition of, 542 
FEtiology, origin of, 237 
— sub-divisions of, 209 
Afghan tribe, 463 
Africa, Arabs in, 469 
— bushmen in, 472 
— divisions of mankind in, 465 
— ethnology of, 464 
— grasslands of, 831 
— Hottentots in, 473 
— modernisation of, 742 
— Negritos in, 473 
— negroes in, 445, 469 
— oldest inhabitants of, 467 
— tribes in, 467 
— tsetse fly belt in, 823 
African art, esthetic sense in, 919 
— sculpture, 919 
Africanus, Chronicles of, 783 
Aggression, Freudian doctrine of, 360 
Agnosticism contrasted with theism, 64 
— definition of, 545 
Agricultural banks, 632, 633 
Agriculture, development of, 215 
— in cool temperate oceanic climate, 840 
— in Mediterranean lands, 837 
— in relation to manufacture, 598 
— productiveness of, 598, 599 
— uses of biology in, 217 


Ainu race. 441, 451, 455, 456 

Ajanta frescoes, 940 

Akamba tribe, 472 

Akhenaton and esthetic sensibility, 923 
— art at time of, 535 

Akikuyu tribe, 472 

Al Batani, astronomical observations of, 19 
Al Biruni, scientific work of, 19 

Ali Kindi (Moslem philosopher), 17 
Alberti, L. B., 954 

Albertus Magnus, teaching of, 18 
Aldebaran, diameter of, 133 
Alexander, Prof. S., and emergent evolution, 61 
— and the word “ deity,” 67 
— philosophy of, 579 

Alexandrian chemistry, 15 
Alexandrians and transmutation of matter, 15 
— contributions of, to science, 13 
Alfarabi (Moslem philosopher), 17 
Algebra developed by Hindus, 159 

— distinction of, from arithmetic, 180 
— logical principles of, 173 

— mathematical principles of, 174 

— origin of, 159 

— physical principles of, 173 

— popular conception of, 156 

— usefulness of, 169 

Algebraic equations, 173, 174 

— expressions, factorisation of, 172 
— symbolism, 169 

Algol-£ Persei, 130 

Algonquian tribe, 478 

Allemande movement in music, 1028 
Allen, J. W., 804 

Allison, conservatism of, 795 
Allo-erotism, 376 

Allophyllian Whites, 435 

Alphabetic systems of writing, 530 
Alpine race, composition of, 440 

— distribution of, 441 

— early history of, 446 

— temperament of, 449 

Altair, magnitude of, 127 

Altamira, Spanish historian, 797 
Althusius, 710 

Amazon basin, tribes of, 481 

— types of equatorial climate, 827 
Amenhemet I, statues of, 922 
America, absolute idealism in, 553 

— alliance with Cuba, 846 

— anthropology of peoples of, 476 

— anti-Trust legislation in, 681 

— architecture in, 989 

— banking in, 637, 640 

— climatic regions of, 826 
— constitutional basis of States, 714, 715 
— economic relations with other countries, 846 
— economic thought in, 622 

— ethnology of, 474 

— federal controversy in, 808 

— government finance in, 643 

— industrial organisation in, 698 

— unionism in, 723 
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America, instrumentalism in, 577 

— mass production in, 699 

— modern architects in, 993, 994 

— natives of, 474 

— need for tropical products, 846 

— politics in, 734 

— pragmatism in, 576 

— prohibition problem in, 808 

— scientific study of history in, 797 

— skyscrapers in, 994 

— Socialism in, 673 

— stock languages in North, 475 

— use of pictorial advertisements in, 912 

— Whitleyism in, 672 

American excavations in Greece, 504, 505 

— Indians, 474 

Americans, variations in types of, 438 

Amerinds, 474 

Amorites, 455 

Ampére, work of, on electromagnetism, 39 

Amphimixis, biological, 238, 261, 263 

Anabolism in the body, 212, 240 

Anaclitic object love, 387 

Anatomy a branch of morphology, 206 

— comparative, founded by Cuvier, 210 

Anaxagoras’ conception of “‘ seeds ”’ of things, 7 

— explanation of astronomical phenomena, 14 

Anaximander’s conception of primary stuff, 6 

— view of the earth and sun, 14 

Anaximenes’ conception of primary stuff, 6 

Andromeda, nebule in, 143 

Anger, 403 

Animal behaviour, investigations into, 214 

— life and natural vegetation, 823 

— world, specificity in, 229 

Animals, alternation of generations in various 
classes of, 212 

— automatic activities of, 234 

— crossing of species of, 238 

— experiment in, 235 

—— initiative in, 235 

— intelligence in the higher, 234 

— mental activity of, 235 

— life of the lower, 231 

— of equatorial forests, 831 

-— parental care among, 224 

— psychical activity in, 235 

— psychology applied to study of, 325 

—— resemblance to plants in vital processes, 212 

— souls of, 312 

— varieties of, 229 

Animism and the Divine, 55 

— phase of, in children, 307 

— transition from, to speculative philosophy, 
307 

Ankylostomiasis, 219 

Annam, inhabitants of, 460 

Anselm, St., 18, 56 

Anson, 713 

Antares, diameter of, 133 

Anthropo-geography, 398 

Anthropoid ancestry of man, 432 

— apes, study of, 231 

Anthropological interest of blood groups, 437 

Anthropologist, scope of, 429 

Anthropology and religion, 51 

— and the meaning of life, 430 

— archeology in relation to, 486 

— bibliographical note on, 430 

— distinction between physical and cultural, 
397 


Kxkx 


Anthropology, growth of, 721 

— history and, 810 

— naturalistic attitude in, 44 

— philosophy in relation to, 429 

— psycho-analysis in, 355 

— scope of general, 397 

—— social, study of, 398 

Anthropomorphism of religion, 53 

Antimerina tribe, 473 

Antiquities, laws of, 504 

— study of minor, 529 

Antithenes’ interpretation of Socrates, 9 

Anti-Trust legislation in U.S.A., 681 

Antoninus Pius, Emperor, 500 

Apelles, Aphrodite Anadyomene of, 511 

Apes, herding instinct of, 401 

— study of anthropoid, 231 

Apollo, Hymn to, 502 

Apollonius, contributions to science, 13 

Appoggiatura in music, 1015 

Apulian vases, 520 

Arab Moslems in Peking, 459 

Arabia, population of, 452 

Arabs, characteristics of, 453 

— of Africa, 469 

— relation to Hamites, 441 

Araucanian tribes, 482 

Arawak tribes, 481 

Arbitration in industrial disputes, 686 

Archeological Institute in Rome, 492 

— schools at Athens, 492 

Archeology, achievements of, 533 

— aims of classical, 491 

— air photography in, 540 

— and history, 810 

— bibliographical note on, 540 

— classification of, 486 

— future scope of, 540 

— in relation to history, anthropology and 
geology, 486 

— mythology a branch of, §33 

— of Northern and Western Europe, 533 

— prehistoric, 398, 487 

— province of, 486 

Archeopteryx, 226 

Archaistic art, 930 

Archimedes, contributions to science, 13 

— mechanical inventions of, 15 

Architects, schools of modern, 988 

Architectural design, punctuation in, 983 

— unity in, 982 

Architecture, zsthetics of modern, 998 

— Baroque, 959, 981 

— bibliographical note on, 1002 

— Byzantine, 976 

— canon of inflection in, 985 

— Chicago school of, 997 

— Classicists in, 988 

— connotations of the term, 970 

— differentiated from building, 970 

— domestic, 992 

— early Christian, 976 

— Eclectics in, 988, 993 

— expression of construction in, 993 

— functional character in, 987 

— Gothic, 977, 978 

— Gothic Revival, 979, 988, 991 

— in Egypt, 972 

— in Greece, 973 

— in Rome, 974 
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Architecture, Indian, 940 

— Italian Renaissance, 979 

— Italian revival of Roman, 950 

— make-believe, in modern buildings, 976 

— modern American, 994 

—— — European, 998 

— — French, 1000 

— — Swedish, roor 

— Modernists in, 988, 993, 994 

— mystery in Egyptian, 972 

— Neo Grec phase in, 989, 991 

— of the Middle Ages, 977 

— Romanesque, 976, 977 

— Vitruvius’ treatise on, 16 

Arctic prairies, 845 

Arcturus, diameter of, 133 

Argive Herzum, excavation of, 504 

Argon and the quantum theory, 136 

Aristarchus and heliocentric theory, 14 

— astronomical teachings of, 115 

— contributions to science, 13 

Aristippus’ interpretation of Socrates, 9 

Aristotelian schoolmen, 18 

Aristotelianism, influence of, 
theory, 20 

Aristotle and biology, 12, 415 

— and lyric poetry, 878 

— and poetry, 880 et seg. 

— and psychology, 310 

— and sense experience, 311 

— and the existence of God, 57 

— and the “‘ final cause,’’ 12 

— and the function of tragedy, 352 

— and the Greek City-State, 705 

— and the origin of the individual, 267 

— and the scale of nature, 4 

— as founder of biology, 209 

— — of scientific geography, 814 

— classification of poetry, 877, 885 

— conception of God, 11, 72 

— — of matter, 10 

— contrasted with Plato, 10, 878 

— contribution to mechanics, 15 

— — to geometry, 13 

— doctrine of four causes, II 

— four principles of, 312 

— metaphysical theories of, 311, 312 

— on axioms, 183 

— on divine attributes, 49, 73 

— on immortality, 79 

— on mathematics, 158 

— Poetics of, 863, 876 et seq. 

— psychological theories of, 311 

— teachings of, 10 

— the father of political science, 715 

— theory of the soul, 312 

Arithmetic, distinction of, from algebra, 180 

— from calculation, 158 

— Plato on, 158 

Arithmetical calculation, origin of, 156 

Armaments, reduction of, 757 

— trade in, 744, 745 

Armed forces, justification for, 752 

Armenians, 436, 455 

Armenoid head, 441 

— nose, 436, 442, 455 

— race, 442 

Arneth, Austrian historian, 797 

Arouet, F. M. (Voltaire), 791 

Arpeggio, varieties of, 1023 

Arrhenius and the theory of electrolysis, 40 
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Ars Poetica of Horace, 897 

Art, Academism in, 959 

— Adgean, 925 

— esthetic impulse in, 912, 913 

— — judgment in, 904 

— — pleasure in works of, 914 

— African, 919 

— and literature, 863 

— and objects of luxury, 914 

— and social superiority, 914 

— applied, 865 

— archaistic, 930 

— as the mirror of nature, 882 

— bibliographical note on, 966 

— biological need in, 911, 912 

— Byzantine, 941 

— Chinese, 932 et seq. 

— Coptic, 924, 942 

— Corean, 939 

— criticism, objective standard in, 911 

— definition of, 863 

— Dutch, 962 

— Etruscan, 931 

— Flemish, 961 

— Florentine school of, 953, 954 

— for art’s sake, 880 

— French, 964 

— Greek view of, 881 

— history as an, 774 

— history, law of, 913 

— impulses in production of a work of, 911, 912 
913 

— in industry, 966 

— in the later Roman Empire, 941 

— Indian, 939 

— influence of Greek, on European, 930 

— inspiration in, 872 

— Italian, 949 

— Japanese, 937 

— Mexican, 920 

— modernism in, 994 

— Mohammedan, 945 

— Negro, 919 

— neolithic, 917 

— of pottery, discovery of, 917 

— of primitive peoples, 918 

— of the Dark Ages, 941 

— palezolithic, 915 

— Peruvian, 920 

— photographic imagery in, 918 

— Polynesian, 919 

— psycho-analysis in, 355 

— Ptolemaic, 924 

— pure, 865 

— religious, 920 

— Roman, 930 

— Russian, 944 

— Sarmatian, 941 

— Sassanid, 943 

— Scythian, 931 

— Sumerian, 924 

— twentieth century, 966 

— Venetian, 960, 964 

Artemis Orthia, excavations at, 504, 517 

Artist and the advertiser, 912, 966 

— sensibility of the, 914 ; 

Arts, antiquity of figurative, 910 

— as aid to international contact, 750 

— boundaries dividing the, 905 

— critical survey of figurative, 911 

— free activity in the, 912, 913 
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Arts, impulses underlying figurative, 910, 913 

— influence of the Church on, 948 

— Puritan attitude towards, 910 

— useless activity of figurative defined, 911 

Aryans as a race, 444 

Aryo-Dravidian tribes, 462 

Asclepius, cures made by, 530 

Asexual reproduction, 263 

Asia, early history of man in, 451 

— geographical features of, 451 

— modernisation of Leama 742 

— races in, 441 ; 

— relation of peoples of, 766 

— the cradle of mankind, 433 

Asia Minor, excavations in, 505 

Asiatics, blood groups among, 438 

Askenazim people, 455 

Asplund, Gunnar, roor 

Assisi, frescoes in church at, 953 

Association, mathematical law of, 161 

Associationism, 328 

Associationist school of psychology, 321 

Associations, voluntary, 76 

— women’s, 762 

Assyrian early chronicles, 779 

— inscriptions, 491 

Assyrians, 455 

Astronomers, Greek, and a geo-centric theory, 
14 

Astronomical discoveries of Halley, 32 

— instruments, precision of, 188 

— phenomena, gravitation and, 119 

— systems of Ptolemy and Copernicus, 115 

— work of Herschel, 32 

Astronomy and the solar system, 115 

—and the theory of relativity, 115 

— bibliographical note on, 153 

— contributions of Alexandrians to, 14 

— development of, 215 

— effect of invention of telescope on, 115 

— — on mathematics, 114 

— evidence of, on theory of atoms, 138 

—in relation to geometry and physics, 114 

— in the r9th century, 38 

— Newton and the mechanical problems of, 24 

— opposition of the Churches to, 23 

— Plato on, 158 

— reasons for advance of, 114 » 

— relation of, to other sciences, 114 

— subject matter of, 115 

Atheism, definition of, 545 

— of Spinoza, 55 

Athenian Acropolis, 496, 974 

— decrees in inscriptions, 530 

— vases, §17 

Athens, archzological schools at, 492 

— Asclepieum at, 501 

— Attic sculpture of, 497 

— potters’ quarter of, 518 

— ruling of ancient, 706 

— Stuart’s architectural drawings of, 491 

— study of Hellenic art at, 492 

\tom, Bohr’s early theory of the, 111 

— effect of electric discharge on, 91 

— model of, 93 

— nineteenth century definition of, 88 

— of modern physical theory, 84 

— of the Victorians, 84 

— picturable description of, 94 

Atomic events, 583 

-- numbers of elements, 41 


Atomic theory and states of matter, 89 

— — application to chemistry, 40 

— — Dalton’s, 88 

— — Democritus and, 8 

— — Descartes and, 25 

— — Gassendi and, 25 

— — Leucippus and, 8 

— — Lucretius and, 16 

— — Newton and, 25 

— weights determined by Berzelius, 41 

Atomism in later Greek philosphy, 314 

— in psychology, 309 

— logical, 586 

— theory of, 308 

Atomists and “‘ conventional”’ qualities, 8 

Atoms and radio-activity, 95 

— and the quantum theory, 135 

— as alphabet of the universe, 8 

— behaviour of individual, 137 

— electrical decomposition of, 92 

— electrons of, 92, 135 

— evidence of astronomy on theory of, 137 

— nucleus of, 135 

— on the sun, 105 

— plurality of, 544 

— protons in, 135 

— quantised states of, 150 

— relative weights of, 91 

— spectra of, 135 

— structure of, 92, 134 

— temperature of, with selective absorption, 

150 

— wave theory of structure of, 135 

Atonality in music, 1045. 

Attic sculpture of Athens, 497 

— tombs, 532 

— vases, §17, 518, §23 

Attraction, Newton’s forces of, 84 

Augustine, St. and philosophy of history, 783 

— and problem of evil, 75 

— and significance of mathematics, 85 

— contrasted with St. Thomas Aquinas, 18 

— philosophic interests of, 16 

— psychological teachings of, 314 

Augustus, first Emperor of Rome, 706 

Aulad Ali tribe, 469 

Aurignacian man, 432, 915 

— painting and sculpture, 915 

— period, 434, 446 

Aurora borealis, origin of, 126 

Australia, future of agriculture in, 834 

— industrial arbitration in, 686 

— natives of, 482 

Australian aborigines, ignorance of, on repro- 
duction, 257 

— race, characteristics of, 445 

— tribes, marriage laws of, 414 

Australians, blood groups among, 438, 439 

Austrian archives published, 798 

— finances organised by League of Nations, 

754 

— psychologists, 331 

—— school of economics, 607, 611 

Author, aims of the, 868 

Authority, classification of, 410 

— respect for, 426 

Auto-erotism, 375 

Autosomes, 274, 277 

Avebury, Lord, 423 

Avenel, French historian, 799 

Averroes, commentaries on Aristotle, 17 
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Averroes, teaching of, 17 

Avicenna and the transmutation of metals, 20 
— medical work of, 19 

— philosophy of, 17 

Avogadro, molecular theory of, 41 
Axiological problems and solutions, §47 
Axiology, definition of, 542 

Axioms, definition of, 183 

Aztec tribes, 478, 479 
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BABYLONIAN conception of the universe, 14 

— early chronicles, 779 

— record of solar eclipse, 14 

— study of mechanics, 15 

Babylonians, astronomical observations of, 14 

Bach, B minor Mass, 1039 

— concertos of, 1038 

— fugues of, 1034 

— Goldbergs, 1037 

Bachyah (Jewish philosopher), 17 

Bacon, Francis, and Shakespeare controversy, 85 

— approach to problems of State, 711 

— concept of two-fold function of science, 215 

— teachings of, 22 

Bacon, Roger, mathematical conception of 
nature, 85 

— scientific method of, 21 

Bacteria, adaptation to environment, 264 

— discovery of, by Leeuwenhoek, 210 

— Pasteur’s work on, 4! 

— the cause of disease, 219 

Bacteriology a branch of biology, 205 

Baer and comparative embryology, 42 

Baganda tribe, 470 

Bagehot, 405 

Bahero tribe, 470, 472 

Bahima tribe, 472 

Bain, Alexander, 236 

Balfour, Earl of, on natural selection, 564 

— philosophy of, 563 

— religious arguments, 62 

Baloch tribe, 463 

Baluchi, 452 

Baly, Professor, work on synthesis of sugar, 219 

Bancroft, George, 797 

Bank, function of Central, 632, 634, 640 

— of International Settlements, 742 

— overdrafts, 639 

— rate, 638 

Bankers, duties of, 639 

Bankers’ Industrial Development Company, 695 

Banking, branch, 640 

— current accounts in, 637 

— deposit accounts in, 637 

— English, compared with American, 640 

— firms, 632 

— organisation in Great Britain, 640 

— psychological study of, 764 

— system, collective control of, 692 

— — international structure of, 742 

Banks, activities of, 638 

— agricultural, 622, 633 

— classes of, 632 

— earnings of, 638 

— international relations of, 741, 742 

— joint stock, 640 

— loans made by, 638 

— power of, 693 


Banks, public control of, 694 

— savings, 633 

Bantu tribe, 445, 466, 471 
Banyankole tribe, 472 

Barabra tribe, 467 

Barante, A. G. P., 792 

Baring Bros, & Co., 645 

Barnard, discovery of satellite of Jupiter by,117 
Barnard’s star, 123, 133 

Barnes, Robert, 788 

Barometer, invention of, 26 
Baronius, Cardinal Cesar, 789 
Baroque architecture, 959, 981 
Barracco collection of sculpture, 510 
Barry, investigations of protozoa by, 43 
Bars in music, 1008 

Barth, Karl, 73 

Bartolommeo, Fra, 953, 958, 959 
Basque language, 448 

Basques, characteristics of, 447 
Basse marbles, 491 

Basuto tribe, 471 

Bayeux tapestry, 118, 947 

Bayliss, work on hormones, 213 
Beal, Robert, 794 

Beats in music, 1008 

Beauty as ultimate value, 547 

— creation of, 63 

— double use of the word, 927 

— in literature, 871, 903 

— philosophy of, 542 

— significance of the term, 927 
Beaux Arts, Ecole des, 991, 1000 
Bechwana tribe, 471 

Bedouin tribes of Arabia, 452 
Bee-keeping, advantages of, 218 
Beer, tax on, 656 

Beethoven and the later concerto, 1039 
— last quartets of, 1041 

— sonatas of, 1032 

— symphonies of, 1031 
Behaviourism and emotion, 341 

— contrasted with formalism, 332, 333 
— Duns Scotus and, 317 

— in psycho-analysis, 371 

— in psychology, 329 

Behaviourist philosophy, 399 

Being, abstract concept of, 309 

Beja tribe, 442, 467 

Belgian archives published, 798 
Belief in God, arguments for, 56 

— in relation to religion, 54 

Bellini, Giovanni, 960 

Bembo, Cardinal, 787 

Benedictine monks, historical researches of, 794 
Beni Hillal tribe, 469 

Bentham, Jeremy, political ideas of, 716 
Bentley, E. F., 977 

Berberine tribe, 442, 467 

Berbers, 442, 467 

Berg, Alban, and atonality, 1046 
Bergson, H., and “‘ creative evolution,” 38 
— and the ** durée,” 228 

— idealistic philosophy of, 549 

— philosophy of, 573 

Berkeley, Bishop, idealism of, 30 

— philosophy of, 30 

—- psychological theories of, 320. 
Bernard, Claude, 207, 212, §57 
Bernheim, E., 778, 804 

Bernini, sculpture of, 961 
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Berossos, Babylonian history of, 779 
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— view of the mind, 235 
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— zoning law for American, 995 
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Bisching, A. F., 792 
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— — contrasted with Greek, 934 
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— relations of science with the, 591 
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— tropical, 830 
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— excavations at, 492 

Cnossus, excavations at, 494 
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— pottery at, 512 

Coal Mines Act of 1930, 669, 682 

— — nationalisation of, 676 
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Cockerell, and Greek excavations, 492 

Cockerell, C. R., 989 

Cocoa cultivation, 829 
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Cohen, H., 548, 569 
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Coinage, traditional invention of, 526 

Coins, antiquities in form of, 525 

— difference between ancient and modern, §28 

Coke, Sir Edward, 790 

Colbert, J. B., 794 
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Coleridge, S. T., 792, 905 

Collectivism among savages, 422 

Collectivist system in industry, 670 

Colloidal protoplasm, 227 

— state of living matter, 233 

Colombia, tribes in, 480 

Colonial administration, international aspect of, 
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— government, attempt to improve, 765 

Colour of skin as criterion of race, 435 

Colour-blindness, 275 

Colours, Galileo’s conception of, 87 

Columbus, effects of voyages of, 21, 814 

Columns, five orders of, 975 

Coma, spiral nebule about, 146 

Combines, 743 

Combustion, Lavoisier’s theory of, 33 

Comets, elements in, 118 

— Halley’s observation of, 32 

— in the solar system, 117, 118 

— nature of, 118 

— relation of, to planets, 118 

— source of light of, 118 

Commerce, economics of, conception of, 746 

— effect of State policy on, 743 M 

— international organisation of, 743, 745, 746 

— intertribal, 423 
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— banking, problems of, 639 
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— — functions of, 636 
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— exchange of, in relation to labour, 601 

— taxation of, 656, 657 
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Communism and dictatorship, 726 

— and Marxism, 720 
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— foundation of, 725 

— in Russia, 691 

— nature of, 704 

— rise of, 720 

Communist Parties, union of policies of, 763 
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— joint stock, 667 

— limited liability of, 667, 669 
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— diameter of, 133 
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— in music, 1036 

— later forms of, 1039 

— movements of, 1039 
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Confucius’ superior man in China, 459 
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Conjugation and rejuvenation, 261 
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Conservatism, Burke’s philosophy of, 715 
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—— progress of, 666 
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Corona of the sun, 126 
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Corporative State, Fascist theory of, 731 
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Correns and the theory of inheritance, 244 
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— rays, characteristics of, 141 
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Creation, distinction from emanation, 71 

Creator, existence of an intelligent, 60 
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— paintings and vases, 511 
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— material, 397 

— megalithic, 446 
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Cuvier, 206, 778 
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Deity, conception of, 580 
— connotation of the word, 67 
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— beginnings of modern, 815 

— bibliographical note on, 858 

— causal, 815 

— climatic factor in, 821 

— connotation of the term, 816 

— determinism in, 816 

— historical, 809 

— in relation to geology, 818 

— influence of, on historiography, 809 

— physical, 816 

— political, foundation of, 814 

— regional, 824, 852 

— scope of, 814 

— use of maps in, 853, 857 

— vegetation as factor in, 822 

— world, 824, 846 

Geological structure of the earth, 818 

Geology, archeology in relation to, 486 

— Hutton’s work on scientific, 34 

— in relation to general anthropology, 398 

— in relation to geography, 818 

— in the eighteenth century, 34 

— Lyell’s principles of, 43 


Spontaneous 


Geometric style of decorating pottery, 514 
Geometry and natural phenomena, ror 
— astronomy in relation to, 114 

— axioms of Euclidean, ror 

— Descartes’ discovery of analytic, 26, 27 
— distinction between geodesy and, 158 
-— — between mensuration and, 195 

— Eddington’s, 106 

— Euclid’s, 182 

— in relation to physical space, 189, 190 
— law of gravitation and Euclidean, 103 
— Minkowski’s, 100, 104 

— non-Euclidean, 39, 190 

— origin of, 180 

— Plato on, 158 

— relation of, to laws of nature, 103 

— Riemann’s, 104, 189 
Geomorphological regions, 819 
Geomorphology, 818 

Georgian houses, 988 

Germ cells, 208 

— — continuity of, 242 

— — reproductive powers of; 227 

— plasm, continuity of, 212, 225 
German buildings, modern, 984 

— critical historiography, 796 

— economic thought, 697 

— excavations in Greece, 497, 505 

— — of Olympia, 495 

— historians, 791, 796° 

— history, Society for study of, 797 

— psychologists, 331 

— Reparations, Young Plan for, 742 

— Revolution, 725 

— sculpture of the twelfth century, 946 
— tenement dwellings, 999 

— Works Council Law, 679 

Germans, 441 

— blood groups in, 439 

Germany, “‘ Back to Kant”? movement in, 548 
— Cameralists in, 622 

— Communist Party in, 763 

— industrial arbitration in, 686 

— — organisation in, 698 

— metaphysical psychology in, 323 

— modern architecture in, 999 

— neo-transcendentalism in, 568 

— post-war politics in, 725 

— present-day politics in, 732 

— pre-war politics in, 723 

— rationalisation of industry in, 680, 681 
Germinal variation, 239, 240 
Gersonides (Jewish philosopher), 17 
Ges tribe, 481 

Gestaltpsychologie, 330 

Ghiberti, sculpture of, 955 

Ghirlandajo, portraits of, 958 

Gibbon, Edward, 791, 865 

Gibson, Edmund, 794 

Gierke, medizval studies of, 722 
Giesebrecht, German historian, 796 
Gifford Trust, 592 

Gigue in music, 1029 

Gilbert, work of, on magnetism, 24 
Gilyak people, 455 ; 
Giorgione, paintings of, 936, 960 
Giotto, principle in painting of, 951, 953 
Girou and sex determination, 271 

Giry, Arthur, 796 

Glands, endocrine, 296, 300 

— internal secretory, 298 
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Glands, secretions of ductless, 342 

— sex, 283 

Glandular function and sex activity, 299 
— hermaphroditism, 291, 292 

Glass industry, 743 

Globular clusters, 141 

Glover, Edward, on psycho-analysis, 352 
Gnosticism, definition of, 546 

God and creation, 71 

— and pantheism, 55 

— and perfect Holiness, 73 

— and purposive intelligence, 60 

— and the Absolute, 70 

— and the super-ego, 391 

— and the Universe, 70 

— arguments for belief in, 56 

— — for existence of, 56, 57 

— Aristotle’s conception of, 72 

— as the Perfect Being, 72 

— as universal thought, 559 

— attribution of love to, 74 

— belief in a personal, 545 

— belief in, and moral consciousness, 62 
— Bradley’s conception of, 555 

— Christian conception of, §4, 68 

— conception of ‘‘ otherness ”’ of, 73 

— Descartes and the idea of, 318 

—- dissatisfaction with conceptions of, 64 
— faith involved in belief in, 63 

— Green’s conception of, 554 

— Hocking’s conception of, 563 

— humanity as substitute for, 65 

— identification of, with the universe, 545 
— James’ conception of, §77 

— Kant and belief in, 31, 323 

— Leibniz and the conception of, 29 

— limitation of will of, 74 

— omnipotence of, 73, 74 

— personality of, 68, 69, 70 

— Priestley and belief in, 31 

— problem of existence of, 50 

— religion without, 65 

— Sorley’s conception of, 566 

— Spinoza and the idea of, 319 


-~ spiritual development as revelation of, 82. 


— Taylor’s conception of, 566 

— Whitehead’s conception of, 584 
— Windelband’s conception of, 570 
sodliness, virtues constituting, 425 
sodwin, William, 715, 716 

x0ethe, theories of evolution, 210 
Soldast, Melchior, 794 
Goldschmidt, biological work of, 278, 286 
— on intersexuality, 291 

zooch, Dr. G. P., 796 

soodness as ultimate value, 547 
Soodsir, cell theory of, 211 

sorham Building in New York, 994 
Sothic architecture, 977, 978, 991 
— Revival architecture, 979, 988 


sovernment, administrative bodies in modern, 


760 
— borrowing, 643 
— distinction between Society and, 713 
— economic operations of, 628 
— expenditure, 653 
— finance, magnitude of, 630 
— — organisation of, 642 
— loans, issue of, 643, 645 
— Ministers, meetings of foreign, 756 
— modernisation of, 757 


Government revenue, 654 
Governments, contacts between, 752 
— co-operation between, 756 

— modern relations of, 754 

Goya, painting of, 964 

Gozzoli, Benozzo, frescoes of, 951, 958 
Grafting, Mendelian theory of, 217 
Graham, Thomas, study of osmosis, 213 
Gramophones, educational uses of, 750 
Grasslands in tropical climate, 830 

— temperate, 841 

Gravitation, 190 

— and Minkowski’s geometry, 104 

— and Riemannian geometry, 105 

— and the stars, 119 


—as explanationof astronomical phenomena, 


II9 
— Einstein’s theory and the concept of, 104 
— equations of, 195 
— in Eddington’s scheme, 106 
— in relation to general relativity, 120 
— law of, and Euclidean geometry, 103 
— Newton and the law of, 24, 25, 118, 192 
— unidirectional character of, 151 
Great Britain, banking in, 637 
— capitalist rationalisation in, 682 
— Roman sites in, 540 
— sex ratio for, 301 
Greece, architecture in, 973 
— democracy in ancient, 706 
— dispute between Bulgaria and, 754 
— excavations in, 491, 492, 495 
— golden age of, 9 
— law of antiquities in, 504 
— purchase of armaments by, 744 
— the nursery of political theory, 705 
Greek alphabet, 530 
— architecture, characteristics of, 97 
— — unity in, 983 
— art as standard for European, 930 
— — beauty in, 926 
— — contrasted with Chinese, 934 
— — contrasted with Indian, 940 
— — contrasted with Romanesque, 946 
— — painting in, 930 
— — purposes of, 926 
— — sensibility to form in, 927 
— — treatment of animal forms in, 928 
— — vulgarity in, 929 
— astronomers and a geocentric theory, 14 
— cities, excavation of, 492 
— City-State, 705, 706 
— coins, early, 526 
— conception of square roots, 165 
— contributions to mathematics, 157 
— gem engraving, 526 
— historians, 780 
— houses, plan of, 531 
— independence, loss of, 12 
— mythology, § 
— New Testament discovered, 787 
— painting, fundamental principles of, 930 
— — study of, 511 
— philosophers and geometry, 180 
— philosophy after Aristotle, 12 
— — and psychology, 310, 314 
— — beginnings of, 308 
— — effect of loss of, 12 
— pottery, geometric style of, 514 
— refugees, settlement of, 754 
— scientific biology, 12 
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Greek sculpture, later examples of, 504 
— — of Hellenistic period, 928 

— — Roman copies of, 929 

— — static ideal of, 928 

— speculative thought and psychology, 307, 308 
— statues in Italy, 507 

— — restoration of, 508 

— temples, 491, 973 

— tragedy, 886 

— vases from Egypt, 504 

— — in Museums, 521 

— — painting on, 930 

— — preservation of, 520 

— — styles of, 517 

— — subjects of, 521 

— — uses of, §25 

— view of art, 881 

Greeks and history, 780 

— and monotheism, 55 

— and polytheism, 55 

— characteristics of Hellenic, 449 
Green, T. H., 722 

— and the conception of God, 554 
— idealism of, 553 

— philosophical views of, 548 
Grote, George, 795 

Grotius, Hugo, 710, 787 
Group-consciousness of savages, 422 
Group-loyalties, 422 

Growth, limit of, 227 

— process of, 227 

Guanche tribe, 467 

Gudea, Sumerian head of, 924 
Guérard, Benjamin, 796 

Guericke, invention of the air-pump by, 26 
Guicciardini, Francesco, 786, 793 
Guild Socialism, 723, 731 

Guild Socialists, theories of, 678 
Guizot, F, P. G., 798 

Gurung tribe, 463 
Gynandromorphism, 276 

Gypsy moth, reproduction of, 278 
— — sex transformation of, 285 


H 


HABIT, nature of, 404 

Habits, mastery of, 405 

Haddon, A. C., 434, 444, 446 

Hadrian, Villa of, 508 

Haeckel, E. H., and evolutionism, 550 

— monism of, 551 

Hair as criterion of race, 435 

Hakluyt Society, 798 

Haldane, Viscount, philosophy of, 556 

Hales, Stephen, and vegetable physiology, 211 

Halicarnassus, excavations at, 492 

Hall, Asaph, discovery of satellites of Mars by, 
117 

Hall, Edward, chronicles of, 794 

Hallam, Henry, 713, 796 

Halley, astronomical discoveries of, 32 

Halley’s comet, 118 

Hallstatt, bronze age relics at, 446, 533 

Hamilton collection of vases, §21 

Hamilton, Thomas, 989 

Hamilton, Sir William, 510 

Hamites, 441, 442, 445, 452, 465 

— characteristics of, 435 

Hampden, John, 799 


Hampton Court Palace, 990 

Han Emperors, Chinese art under the, 933 

Handicrafts of Scandinavia, 534 

Hardy, work on protoplasm, 213 

Harman & White, architects, 996 

Harmonic minor scales, 1006 

— sequence in music, 1013 

Harmony as music regarded vertically, 1021 

— in early music, 1050 

— in modern music, 1041 

— in music, material of, 1015 

— — significance of rests in, 1016 

— — terms relating to, 1010 

Harpy monument, 492 

Harrington, James, 711 

Hartley, materialistic philosophy of, 31 

— psychological theories of, 320, 329 

Hartmann, Freud contrasted with, 357 

— philosophy of, 35 

Harvey, William, and blood circulation, 25, 
206, 209 n 

— on generation, 267 

— On spontaneous generation, 210 

Havas news agency, 750 

Haverfield, Dr., 531 

Havet, Julian, 796 

Hawksbee, experiments of, on sound, 33 

Hawtrey, R. G., and the theory of money, 621 

Haydn, symphonies of, 1031 

Hazlitt, critical individualism in, 905 

Head, work on neural processes, 342 

Head-shape as criterion of race, 435 

Healing by suggestion, 345 

Health, biology in relation to, 219 

— improved, with smaller population, 741 

— Section of the League of Nations, 755 

Hearne, Thomas, 794 

Heat, Black’s discoveries on, 32 

— caloric theory of, 89 

— Carnot’s discoveries on, 39 

— Galileo’s conception of, 87 

— Joule’s work on, 39 

— regarded as molecular motion, 89 

— Rumford’s hypothesis of, as motion, 32 

Hebraism, attempt to harmonise Platonism and, 


13 

Hebrew Books of Kings, 779 

— doctrine of immortality, 77 

— early chronicles, 779 

Hebrews and monotheism, 55 

Hecatzus, Greek historian, 780 

Heeren, Arnold, 791, 797 

Hegel and absolutism, 568 

— and idealism, 34, 35 

— and the doctrine of evolution, 801 

— and the existence of God, 57 

— conception of religion, $1 

— political ideas of, 718 

Heidelberg man, 434, 810 

Heisenberg, principle of indeterminacy, 110 

Helium atom, nucleus of, 93 

—  — structure of, 136 

— in the corona of the sun, 126 

Hellenic art, study of, 492 

— Greeks, characteristics of, 449 

Hellenistic period of Greek sculpture, 928 

Helmholtz and the First Law of Thermody- 
namics, 39 

— physical experiments of, 37 

Helvetius (French materialist), 32 

Henry VI, King, 790 
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lenry VIII, King, 710, 790 

leraclitus’ conception of the cosmic process, 7 

ierbart and absolutism, 56% 

— psychological theories of, 323 

lerbertson, A. J., and modern geography, 815 

— scheme of world climatic divisions, 824 

lercules and the Sun’s motion, 123 

— globular cluster in, 141 

-Herculis, disc of, 134 

ferder, Johann, 791 

lerding instinct, 400, 401 

{erds, biological work on, 218 

{ereditary characters in chromosomes, 261 

— factors, 230, 238, 241, 244 

Teredity a condition of evolution, 242 

— a theory in Darwinism, 237 

— Lamarck’s theory of, 243 

— nature of, 225, 241 

~ Spencer’s theory of, 243 

— variations in, 242 

— Weismann’s theory of, 212 

{erero-Ovambo tribe, 471 

lermaphroditism, glandular, 291, 292 

{ero, mechanical inventions of, 15 

lerodotus of Halicarnassus, 780 

ferschel, astronomical work of, 32, 122 

— discovery of satellites of Saturn, 117 

— discovery of Uranus, 117 

lertwig and embryology, 270 

— On sex ratio, 301 

lerz confirms Maxwellian theory of light, 97 

[eterosexuality, 266 

[eterozygosity and power of adaptation, 263 

[eterozygous characters, 262 

lieroglyphic writings, 529 

liggins, W., application of the atomic theory, 40 

fill, Dr. Alex., definition of science, 775 

[indemith and polytonality, 1045 

linduism, 464 

lindus, blood groups in, 439 

— development of algebra by, 159 

—- numerical notation derived from, 159 

[industani Brahmans, 463 

lipparchus, contributions to science, 13 

lippocrates and the beginnings of biology, 12 

- and the doctrine of “‘ four humours,”’ 12. 

- as originator of medicine, 215 

— contributions to geometry, 13 

lis, 208 

listogenesis, 208 

listology a branch of morphology, 206 

fistorians, American, 797 

- British, 788, 790, 791, 796 

- ecclesiastical, 788 

— German, 791, 796 

- Greek, 780 

- Italian, 786 

- modern European, 797 

— political bias of, 795 

- rationalistic, 790, 791 

- Roman, 781 

— social, 789 

- Spanish, 789, 797 

listoric truth as result of religious wars, 788 

listorical activity, effect of constitutional con- 
_ flicts on, 789 

— annals, 784 

~- chronicles, 784, 794 

— data, collection of, 778, 797 

— — interpretation of, 778 

—— uncertainty of, 774 


Historical documents, care of, 794 

— — criticism of, 778 

— geography, 809 

— investigation, 777 

— Manuscripts Commission, 798 

— research during the Reformation, 788 

— works, oldest extant, 779 

Historiography as handmaid of theology, 782 

— critical school of, 795 

— effect of French Revolution on, 791 

— English constitutional, 790 

— humanistic, 786 

— in the Middle Ages, 783 

— in the eighteenth century, 790 

— in the nineteenth century, 794 

— influence of geography on, 809 

— — of humanistic revival on, 785 

— Romantic Reaction in, 792 

History and anthropology, 810 

— and archeology, 486, 810 

— as a basis for political progress, 807 

— as a physical science, 802, 803 

— as a school of political method, 805 

— as a science, 774 

— as a storehouse of political precedent, 806 

— as an art, 774 

— bibliographical note on, 778, 810 

— changed conception of, 799 

— connotation of the term, 776 

— earliest chronicles of, 779 

— ecclesiastical, 777, 788, 798 

— economic conception of, 800 

— evolutionary idea in, 800 

— functions of, 804 

— inadequate conception in, 795 

— influence of geographical exploration on, 789 

— makers of, 776 

— materialistic conception of, 800 

— methods of, as a science, 777 

— nature of science of, 776 

— origin of philosophy of, 783 

— place of, in education, 803 

— political, 777 

— psycho-analysis in, 355 

— secular, in the Middle Ages, 783 

— specialisation in, 799 

— study of, 569 

— subject-matter of, 777 

— teaching, international aspect of, 750 

— value of coins in study of, 528 

— value of inscriptions in study of, 530 

— wrong aim of, 794 

Hitler, Herr, 732 

Hittite writing, 529 

Hittites, 436, 455 

Hoadly, political writings of, 713 

Hobbes, Thomas, absolutism of, 713 

— and modern materialism, 319 

— materialism of, 27 

— philosophy of, 27 

— political theories of, 711, 712 

— the successor of Machiavelli, 708 

— theory of nature, 718 

Hobhouse, L. T., philosophy of, 580, 721 

Hobson, C. K., 742 

Hobson, J. A. and economics, 617 

Hocking, W. E., philosophy of, 562 

Hodffding, conception of religion, 54 

Hofmeister and the evolutionary descent of 
plants, 43 

— biological works of, 212 
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Hogacker and‘sex determination, 271 

Hogalid Church in Stockholm, 992, 1001 

Hokusai, art of, 938 

Holinshed, R., chronicles of, 794 

Holism, theories of, 588 

Home-circle, 411, 412 

Home life in early times, 412 

Homer, power over language, 872 

Homeric poems, 494 

Homology, origin of concept of, 211 

Homosexuality, 266, 296 

Homozygous characters, 262 

Hooke, theory of heat, 89 

Hooker, Richard, and Ecclesiastical Polity, 710 

— political theory of, 710, 711 

Hookworm disease, 219 

Hopkins, Pryns, 390 

Horace, literary criticism of, 895 et seq. 

Hormic psychology, 317, 327, 338 

Hormone, definition of, 284 

— function of ovary, 299 

Hormones in the body, 212, 213 

— sex, 283 

Hot desert climate, 834 

Hotman, Franco-Gallia, 790 

Hottentots, 445, 473 

Hova tribe, 473 

Howard, work of, on wheat growing, 217 

Howard-Ellis, C., 753 

Hrdlicka on American natives, 475 

Huaxtecan tribe, 479 

Human behaviour, hormic psychology and, 328 

— body, chemical changes in, 234 

— — intricacy of, 229 

— character, sources of, 399 

— conduct, arbitrary nature of, 403 

— — character as shown by, 399 

— — effect of customary morality on, 410 

— consciousness, 553 

— culture, 398 

— — psycho-analysis and, 355, 392 

— — scope of, 411 

— development, 209 

— environment, 398 

— existence, pre-intellectual stage of, 5 

— — struggle for, 398 

— goodness, 426 

— instincts, classification of, 399, 400 

— intelligence, history of, 399 

— life, biology and, 216 

— nature, Thomistic conception of, 217 

— race, 398 

— society, structure of, 399, 704 

— thought in ancient times, 4 

— — mythological stage of, 5 

— understanding, Locke on, 29 

Humanism, renaissance of, 785 

Humanity as substitute for God, 65 

Hume, David, 791 

— and associationism, 328 

— criticism of Berkeley’s philosophy, 30 

— on consciousness of self, 338 

— psychological theories of, 320 

— scepticism of, 30 

Hungarian finances organised by League of 
Nations, 754 

— gypsies, blood groups in, 439 

Hunter, William, 270 

Hunting instinct, 403 

Husserl, E., 548, 572 

Hutton, work on scientific geology, 34 


Huxley, T. H., 721 

— and agnosticism, 64 

— definition of science, 775 

— conception of the struggle for existence, 246 

— on etiology, 209 

— on consciousness, 78 

— on the physical basis of life, 207 

Huygens and the wave theory of light, 96 

— invention of pendulum clock by, 26 

— recognition of ring of Saturn by, 117 

— undulatory theory of light of, 26 

Hyades, clustering of stars in, 123 

Hydrogen atom as unit of positive charge, 93 

— nucleus of, 93 

— structure of, 136 

Hylozoism, conception of, 308 

Hylozoists, conceptions of the, 6 

Hypatia, murder of, 16 

Hyperplatyrrhine nose, 436 

Hypnosis abandoned by Freud and Breuer, 
352, 353 

—— the origin of psycho-analysis, 334 

Hysteria, significance of, 352 

— symptoms of, 372 


I 


IBN GABIROL (Jewish philosopher), 17 
Ibn-Khaldun of Tunis, 785, 793 
Ibn-Khallikan, Biographical Dictionary, 784, 793 
Ibn Yunus, study of eclipses, 19 
Ichthyology a branch of biology, 205 
Iconography in Europe, 941 

Id in psycho-analysis, 385 

Idealism, absolute, in England, 553 
— critical, 546 

— definition of, 544 

— in the nineteenth century, 34 

— ontological, 546 

— reaction against, 549 

— revival of interest in, 548 
Idealistic philosophy, 548 

Idealists, absolute, 544 

Ideas, Herbart’s concept of, 324 

— Plato’s theory of, 310, 314, 881 

— theory of representative, 546 
Illuminated MSS. in the Dark Ages, 941, 947 
Illustration, effect of, 952 

Imagery, persistence of, 913 
Immanence, definition of, 71 
Immortality and religion, 77 

— conceptions of, 78 

— Hebrew doctrine of, 78 

— metaphysical proof of, 79 

— of the soul, 314, 317 

Imperial Chemical Industries Ltd., 682 
Imperial Defence, Committee of, 770 
Imperial Hotel in Tokyo, 998 
Imperialism, economic, 733 

— old, 765 

Impulse, explanation of, 309 

— nature of, 400 

Impulses, need for controlled, 405 
In-breeding, 400 

— effect of, 261, 262 

— tendency of, 248 

Inca tribes, 480 

Incest, savage laws against, 428 
Income debentures, 644 

— distribution of, 617 
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income, national, 642 

— notes, 644 

— taxation of, 655 

ndependent Treasury System, 642 
ndeterminacy, Heisenberg’s principle of, 110 
— principle of, 590 

india, caste system in, 463 

— ethnology of, 462 

— geographical divisions of, 462 

— modernisation of, 742 

ndian architecture, 940 

— art, 939, 940 

— jungle tribes, 446 

— painting, 940 

— sculpture, 940 

— tribes in America, 478 

ndividual, development of the, 209 
— natural right of the, §97 

— origin of the, 267 

— sexuality of the, 265 

— social duties of, 412 

ndividualism, capitalist, 597 
ndividuality, 403 

— moral, 425 

ndo-Aryan tribes, 463 

ndo-China, inhabitants of, 460 

— racial and political problems in, 826 
ndonesian stock, 444 

ndustrial Boards, appointment of, 677 
— Councils, Whitley scheme of Joint, 672 
— discontent, 673 

— disputes, arbitration in, 686 

— enterprises, union of, 743 

— finance, 628 

— organisation and capitalism, 665 

— — bibliographical note on, 699 

— — in America, 698 

— — in France, 698 

— — in Germany, 698 

— — Socialist problems of, 675 

— policy in Russia, 691 

— power of working classes, 673 

— processes, waste in, 681 

— psychology, need for experts in, 682 
— revolution, 740 

ndustry, art in, 966 

— collectivist system in, 670 

— consolidation in, 669 

— co-partnership in, 683, 684 

— development of, under Socialism, 674 
— international organisation of, 743 

— joint control in, 672, 68s ; 

— labour in, 669 

— lock-outs in, 686 

— management of socialised, 675, 676 
- ownership in, 667, 669 

—- power of managers of, 671 

- prices in socialised, 679 

~ profit-sharing in, 683 

- provision of new capital for, 694 

- psychology in, 345 

~ rationalisation of, 680, 743 

- reserved profits in, 670 

- strikes in, 686 

- wages in socialised, 679 

- welfare methods in, 683, 685 

- workers’ control in socialised, 678 
- Works Councils in, 672 

ifanticide among savages, 419 
afusorians, discovery of, by Leeuwenhoek, 210 
agenhousz, biological work of, 211 


Inheritance, deteriorative processes in, 248 
— example of Mendelian, 244 


.— Mendelian theory of, 244 


— natural, 242, 243 

— of individual modifications, 243 

— sex-linked, 275 

— social, 243 

— various modes of, 246 

Inscriptions, ancient, 530 

Insects, Swammerdam’s study of, 210 

Instinct, definition of, 574 

— herding, 400, 401 

— parental, 401 

— purpose of, 400 

— self-sustaining type of, 402 

— sexual, 401 

Instinctive activities, 234 

— tendencies, classification of, 400 

Instincts, classification of human, 399, 400 

— group-maintaining, 400 

— self-maintaining, 402 

Instrumentalism, theories of, 573, §77 

Insurance companies, 632 

Integers, 165 

Integral calculus, 197 

Intellectual co-operation, League of Nations 
Committee on, 750 

— eras, historical antecedents of, 4 

— orientation, constant change in, 4 

— tendencies versus emotional, 411 

Intellectuality more active with smaller popula- 
tion, 741 

Intelligence, definition of, 574 

— in the higher animals, 234 

— measurement of, 335 

— significance of, 400 

Interactionism in human consciousness, 78 

International amity, danger of trade in arma- 
ments to, 745 

— aspect of colonial administration, 759 

— — of Co-operative Wholesale Societies, 744 

— Association of Rotary Clubs, 749 

— boundaries, geographical character of, 850 

— cartels, 746 

— Chamber of Commerce, 749 

— contact, aids to, 750 

— — need for, 740 

— control of epidemic disease, 753, 755 

— co-operation and work for peace, 757 

— Co-operative Alliance, 744 

— Council of Women, 762 

— disputes and the League of Nations, 754 

— economic conceptions, need for, 746 

— exchange of ideas, 759 

— exchange, organisation Of, 741 

— export of capital, 746 

— Federation of Trade Unions, 749 

— intercourse, hypothetical theory of, 765, 770 

— investment, spread of, 631 

— Justice, Permanent Court of, 754, 756, 760 

— Labour Office, 755 

— Labour Organisation of the League of Na- 
tions, 686, 755, 760 

— law, 707, 765 

— League, Women’s, 762 

— markets, policy of extending, 747 

— Office of Public Health, 755 

— organisation, bibliographical note on, 771 

— — economic, 742 

— — for sale of armaments, 745 

— — of commerce, 7433 7453 746 
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International organ sation of credit, 742 

— — of finance, 742 

— — of industry, 743 

— — of supplies, 748 

—  — theory of, 764 

— political institutions, 763 

— politics, League of Nations and, 756 

— Psycho-Analytical Association, 350 

— relations and distribution of population, 847 

—- — of banks, 741, 742 

— — of Consumers’ Co-operative Societies, 744 

— — world geography and, 846 

— responsibility ,758 

— Settlements, Bank for, 742 

— short loan fund, 634 

— structure of banking system, 742 

— trade, financing of, 635 

— transport, organisation of, 741 

— trusts, 746 

Internationalism, cosmopolitanism a form of 
751 

— cultural, 749 

— economic, 745 

Interparliamentary Union, 762 

Intersexuality and hereditary constitution, 281 

— development of, 291 

— in man, 288 

— in the pig, 289 

— time law of, 280 

Inter-tribal activities, 412 

— virtues, 422 

Interval, Minkowski’s 
distance, IOI 

Intervals in music, 1007, IOIO 

Introspection, controlled, 338 

Intuitionism, 546 

Intuitions, distinction from concepts, 560 

— expressed in literature, 869 

Invention, relation of, to a fugue, 1035 

Inventions based on pure science, 215 

Inversion in music, IO14 

Invertebrates, varieties of, 229 

Investment Board, suggested National, 696 

— of savings, 695 

— relation between savings and, 622 

— spread of international, 631 

— trusts, 632 

Investments, holding of foreign, 742 

Investors, capital-rights of, 643 

Ionian mode in early music, 1049 

Ionic alphabet, 530 

— architecture in Greece, 974 

— pottery, 516 

Iranian people, 452 

Irish illuminated MSS., 941 

Iroquian tribe, 478 

Irrigation, object of, 821 

— of desert lands, 836 

Irula tribe, 446, 462 

Islam and spread of civilisation, 749 

Island universes, recession of, 108 

Isolation a theory in Darwinism, 237 

Israel, Chronicles of the Kings of, 779 

Israeli (Jewish philosopher), 17 

Italian art, esthetic qualities of, 950 

— — evolution of, 949 

—— Mannerists in, 959, 960 

— painting in the fourteenth and fifteenth cen- 
turies, 950 

—— in the Middle Ages, 948 

— Renaissance architecture, 979, 984 


interpretation of, as 


Italian revival of Roman architecture, 950 
— sculpture, 951 

— vases, varieties of, 520 

Italians, temperament of Southern, 449 
Italy, absolute idealism in, 553 

— collections of sculpture in, 510 

— economic position of, 849 

— Fascism in, 728 

— Greek statues in, 507 

— humanistic historiography in, 786 
— Machiavelli’s political ideas for, 708 
— Syndicalism in, 723 

Ivory carvings, study of, 529 


J 


JABIR, founder of scientific chemistry, 19 
Jakun tribe, 460 

James I, King, 711 

James II, King, 711 

James, G. P. R., 792 

James, William, 410 

— and active willing, 338 

— and elementary sensations, 332 

— and psychology, 721 

— doctrine of the *‘ will to believe,” 36 
—— on emotion, 341 

— philosophy of, 576 

Janet and significance of hysteria, 352 
— work on psycho-pathology, 357 
Japan, agricultural conditions in, 848 
— and migration, 826 

— earliest inhabitants of, 457 

— ethnology of, 456 

— population problem in, 849 
Japanese, esthetic sense in, 458 

— art, characteristics of, 937 

— mental qualities of, 457 

— physical characters of, 456 

— prints. 938 

Jats, 463 

Javancse, 462 

Jealousy, 401 

Jeans, Sir James, on Nature, 59 

— on theory of solar system, 147 
Jenghis Khan, 785 

Jenner, discovery of vaccination by, 34, 42 
Jerome, Chronicles of, 783 c 
Jevons, Professor W. S., 774 

— and price-equilibrium, 595 

— and the differential calculus, 607 

— early work on economics, 607 
Jewish nose, 436 

-— philosophers, 17 

— races, 45§ 

— theolozy and sex-ethic, 257 

Jews in China, 460 

— sex-ratio among, 302 

Jig in music, 1029 

Job, poetical language in Book of, 871 
John Scotus Erigena (early Scholastic), 18 
Johnson, and literary criticism, 901 ~ 
Johnston, G. A., 760 

Joint Stock Banks, 640 

— Companies, 649, 667 

Jones, Ernest, on neuroses, 352 

— on symbolism, 362, 365 

Jones, Sir Henry, 76 

Jones, Inigo, 983 

Joshua, Book of, 779 
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Joule, physical experiments of, 37, 39, 40 
Judah, Chronicles of the Kings of, 779 
Jung, C. G., behaviour types of, 448 

— on dreams, 369 

— on functional symbols, 365 

— on the unconscious, 367 

— work on psycho-analysis, 350, 366 
Jungle tribes of India, 446, 462 

Jupiter, degree of degeneration of, 152 

-— “‘ Great Red Spot” on, 116 

— in the solar system, 116 

— satellites of, discovered, 117 

— — Romer’s observations on, 96 
Jussieu, biological classification work of, 34 
Justinian, Emperor, 16 


K 


KABABISH tribe, 469 

Kaffirs, 471 

Kalmuk tribe, 456 

Kaméares ware, 512 

Kamchadal people, 455 

Kameneff, M., 805, 806 

Kanets, 463 

Kansu Turki Moslems, 459 

Kant and arguments for theism, 61 

— and belief in God, 31 

— and idealism, 34 

— and the existence of God, 57, 323 

— conception of poetry, 899 

— — of religion, 51 

— critical philosophy of, 37, 322 

— Critique of Pure Reason, 548 

— on esthetic judgment in art, 904 

— philosophy of, 30 

— transcendentalism of, 31 

Kapteyn Universe as degenerate spiral, 146 

— — in the Galaxy, 145 

Kasak people, 452 

Katabolism, 212, 240 

Katharsis, Aristotle’s doctrine of, 887, 888, 
890, 891, 892, 893 

Katzaroff, psychological work of, 343 

Kayasths, 462 

Keane, A. H., 452, 456 

Keats, Ode on a Grecian Urn, 865 

Keith, A., on the races of mankind, 433 

Kelvin, Lord 542 

— and the Second Law of Thermodynamics,39 

— view on the ether, 97 

<emble, J. Mitchell, 796 

<enana tribe, 469 

<epler, astronomical work of, 23 

— laws of, 23 

— mathematical conception of nature, 85 

<erensky, Alexandre, 725 

<ey in music, 1008, 1044 

<ey-distribution in music, 1019 

<ey-note in music, 1006 

<eynes, J. M., and the theory of money, 621 

<eyser, Norwegian historian, 797 

<hatris, 463 

<howarazmi, Al, 159 

<inetic energy, 102 

— theory of gases, 91 

<indred, physiological view of, 208 

<ings, Divine Right of, 711, 712 

<ingsley, Charles, 802 

Cinship, early views of, 415 

— system, effect of, on marital relations, 420 


Kirghiz people, 452, 456 

Kitson, C. H., 1006 

Knowledge, experience as origin of, 336 
— Haldane’s views on, 556 

— Hobhouse’s conception of, 581 

— intuitions as origin of, 567 

— Locke and the origin of, 319 

— problems concerning avenues of, 546 
— psychological criticism of value of, 309 
Koffka and formalism, 331 

Kohler and formalism, 331 

Kopp, Swiss historian, 797 

Korean art, 939 

Koreans, 444 

Korin, art of, 938 

Koropakguru, 457 

Koryak people, 455 

Krassin, 805, 806 

Kropotkin, Prince, 721 

Krypton and the quantum theory, 136 
Kiilpe and controlled introspection, 338 
Kunbi tribe, 463 

Kuramba tribe, 462 

Kurumba tribe, 446 


L 


LABANISM, 414 

Labour and Socialist International, 763 
— as basis of value, 604 

— division of, 599 

— hours of, 760 

— in industry, 669 

— in relation to economic abstinence, 604 
— incentive to, 688 

— International Organisation of, 755, 766 
— Marx’s conception of, 605 

— movement, origin of, 719 

— Party in Europe, 674 

— productiveness of, 598 


‘— ratio of, to machinery, 601 


— scientific utilisation of, 681 

— unrest before the war, 723 

— value in relation to market value, 601 

Lachelier, J., philosophy of, 558 

Laconian ware, 517 

Lacustrine tribes, 472 

Lagrange, work of, on movements of the 
planets, 32 

Laissez-faire in capital investment, 696 

— policy in economics, 597, 616 

Lamarck and the theory of evolution, 211, 324 

— biological work of, 211 

— theory of heredity, 243 

— work of, on the mental aspect of life, 213 

Lamb, critical individualism in, 905 

Lamprecht, Karl, 800, 809 

Lancashire Cotton Corporation, 695 

— cotton trade, 682 

Land, Marshall on rent of, 613 

— origin of rent of, 602 

— reclamation of, 818 

Langley, work on neural processes, 342 

Langlois, C., 778, 804 

Language, communicative power of, 869, 870 

— distinction of literary, from ordinary, 869 

— importance of, 439 

— phonetic power of, 876, 898 

— poetical, 871 

— semantic power of, 876, 898 

— sense of, in literature, 869 
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Language, symbolism of, in literature, 868 

— the prerogative of man, 235 

Languages, teaching of, 750 

Lankes, psychological work of, 340 

Lankester, Sir Ray, 804 

Laplace’s nebular hypothesis, 32, 38, 147, 149 

— view of determinism, 110 

Lashley, psychological work of, 337 

La Téne, iron age relics at, 446, $33 

Lausanne school of economics, 607, 614 

Lavoisier and the nature of combustion, 33 

— discovery of oxidation processes, 211 

— execution of, 33 

— systematisation of chemistry by, 33 

Law as term applied to natural phenomena, § 

— coerciveness of, 407 

— custom in relation to, 405 

— foundations of, 405 

— international, 707 

— of art history, 913 

— of population, 801 

— of rent, 801 

— philosophy of, 543 

— psychology in, 344 

— Roman, 707 

— tribal, 406 

Laws, Cretan code of, §30 

— of perspective, 957 

— of phenomena, 558 

— of the blood, primitive, 406 

Lazard Bros. & Co., 645 

Leaders, responsibility of, 426 

League of Nations and control of Mandates, 759 

— and international politics, 756 

— and rights of minorities, 759 

— and trade in arms, 745 

— character of, 753 

— Committee on intellectual co-operation, 750 

— criticisms of, 758 

— defects of, 758 

— government of Saar territory, 755 

— International Labour Organisation of, 686 
toa 

— investigations into trade and production, 747 

— Mandate system, 765 

— Mandates Commission of, 755 

— membership of, 758 

— new functions of, 755, 756 

— Non-Partisan Association, 754 

— value of services of, 760 

— work achieved by, 754 

— work for peace, 757 

Leake collection of vases, 520 

Leakey, discoveries in East Africa, 467 

Le Corbusier, houses of, 1001 

— on rebuilding old cities, 996 

Leeuwenhoek, biological discoveries of, 41, 210, 
268 

Lehmann-Riissbuldt, 744 

Leibniz and belief in God, 56 

— and the conception of God, 29 

— and the existence of God, 57 

— and the problem of evil, 76 

— invention of the infinitesimal calculus, 26 

— monadism of, 29 

— philosophy of, 29 

— psychological theories of, 319, 321 

Leiper, Major, work on cause of bilharziasis, 
220 

Lelewel, Polish historian, 797 

Lenin, Nikolai, 725 


2 


Lenz, F., 449 

Lepchas, 463 

Leptorrhine nose, 436 

Lessing on literature and the graphic arts, 904 

— publishes Laokoén, 510 

Leucippus and the atomic theory, 8 

Leverrier, discovery of Neptune by, 38, 117, 119 

Liberalism and Nationalism, 731 

Libertarianism, definition of, 545 

Libyans, 442, 467 

Lichens, dual nature of, 213 

Lieber, Henry, 797 

Liebig and the circulation of matter, 211 

— chemical researches of, 37 

Liebmann, O., philosophy of, 568 

Life, anthropology and the meaning of, 430 

—— ascending and descending curve in, 240 

— biology as aid in difficulties of, 221 

— cellular, 259 

— evolution of, 400 

— expectation of, 740 

— factors governing standard of, 749 

— immortality and a future, 77 

— improved standard of modern, 741! 

— mental aspect of, 213 

— mind in relation to, 231 

— multitudinous, 229 

— physical basis of, 207 

— powers of, 228 

— sciences, 204 

— wonder of, 228 

Light and the addition of velocities, 102 

— and time-lapse, Einstein’s conception of, 99 

— and wave-theory of radiation, 94 

— behaviour of, in relation to motions of 
bodies, ror 

— curved path of, 105 

— Descartes’ theory of, 26 

— discovery of velocity of, 26 

— effect of the gravitational field of the sun on, 
127 

— Einstein’s principle of velocity of, 99 

— electromagnetic theory of, 39, 97 

— Huygens’ undulatory theory of, 26 

— mechanical explanation of propagation of, 96 

— Newton’s corpuscular theory of, 96 

— Newton’s experiments on, 26 

— transmission of, 126 

— velocity of, 96, ror 

— wave theory of, 96 

— work on, in the nineteenth century, 39 

Lillie, biological work of, 287 

Limbu tribe, 463 

Limited liability, 667, 669 

Limits, notion of, 192 

Lines, definition of, 181 

— Euclid on straight, 182 

— parallel, 183 

Linguistics, scope of, 397 

Linnezan system of biological classification, 34 

Linnzus, 206 

— systematisation of biology by, 34 

— work of, on organisms, 210 

Lippi, Filippino, 958 

Liquids and the atomic theory, 89 

Lister, introduction of antiseptic surgery by, 42, 

215 

Literary art and power of suggestion, 869 

— criticism, Aristotle’s, 876 et seq. 

— — bibliographical note on, 906 

— — Ben Jogson and, 901 
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Literary art, Burke and, 903 

— — Dante’s, 898 

— — Dryden’s, 901 

—— — Horace’s, 895 

— — intuitive, 895 

—  — methods of, 895 

— — of the Renaissance, 899 

— — Pope’s, 901 

— — principles of, 960 

— — since Aristotle, 895 

— — Socrates on, 860 

—— experience, complexity of, 872 

—- — expression of, 866 

— language as distinct from ordinary, 869 
— style, criticism of, 900 

— — liberty of, 903 

Literature, active powers in, 861 

— and communication by language, 867 
— applied, 865 

— art and, 863 

— art of, 863, 875 

— as form of expression, 864 

— beauty in, 871 

— connotation of the term, 862 

— creative power in, 861 

— definition of, 863 

— diction in; 873 

— division into poetry and prose, 871 
— emotions expressed in, 869 

— experience expressed in, 866 

— form the function of, 871, 873 

— imagination in, 868 

— matter of, 866 

— originating impulse in, 868 

— psycho-analysis in, 355 

— psychological intuitions expressed in, 869 
— pure, 865 

— rational enquiry in, 863 

— relation of, to the graphic arts, 904 
— rhythm in, 870 

— suggestion expressed in, 869 

— symbolic language in, 868 

— theory of, 862 

— thought expressed in, 869 
Liverpool Cathedral, 979,992 

— Roman Catholic Cathedral, 990 
Living beings, adaptiveness of, 230 
— beauty in, 230 : 

— difference between non-living things and, 227 
— purposive behaviour of, 228 

— qualities characteristic of, 227 
Livy, historical writings of, 781 
Llanos of South America, 331 

Lloyd George, Rt. Hon. D., 805, 806 
Lloyd Morgan and emergent evolution, 38 
Loans, charges on, 638 

— security for, 639 

— short, 633, 634 

— specific, 634 

Lobatschewski and parallelism, 189 
— work on geometry, 39 

Location, simple, 194 

Lock-outs in industry, 686 

Locke, John, classification of powers, 713 
— empiricism of, 37 

— on human understanding, 29 

— philosophy of, 29 

— political ideas of, 712 

— psychological theories of, 319, 321 
— theory of constitutional government, 713 
Logarithms, 26, 179 


Logic, Cohen’s conception of, 569 

— definition of, 542 

Logical principles of algebra, 173 

Logistic synonymous with calculation, 158 

Logos, doctrine of the, 16 

Lombardic architecture, 977 

London, advantages of position of, 855 

— Underground Railways, 696 

Longinus on the Sublime, 900 

Lorenz, explanation of Michelson’s experiment, 
98 

Lossky, N. O., philosophy of, 567 

Lotuko tribe, 472 

Lotze, Hermann, 70 

— on beauty, 231 

— idealistic pantheism of, 35 

— psychological work of, 342 

Louvre converted into a museum, 510 

— Greek vases in, §21 

Lowell, Percival, and the discovery of Pluto, 119 

Loyalty, Royce’s definition of, 562 

Lucanian vases, 520 

Luchaire, Achille, 796 

Lucretius and atomic theory of antiquity, 13, 15 

— contrasted with Darwin, 867 

Lurcat, André, roor 

Luther, Martin, and the Reformation, 788 

— and the spread of civilisation, 749 

— political ideas of, 709 

Lutyens, Sir Edward, 990, 1oo1 

Luxury, shop-finish of objects of, 914 

Lycian tombs, 506 

Lydian mode in early music, 1049 

Lyell’s principles of geology, 43 

Lyons cattle market, 1000 

Lysippus, Agias of, 509 


M 


MaABILLON, JEAN; 794; 795 


Macaulay, History of England, 799 

— Whiggism of, 795 

McCulloch, J. R., on joint stock companies, 667 

— on real cost, 612 } 

— on real value, 604 

McDougall, Professor, 721 

— hormic psychology of, 341 

— on Nordic temperament, 448 

Mach, E., philosophy of, 552 

Machiavelli, Niccolo, 708, 786, 793, 796 

Machinery, ratio of labour to, 601 

Macintosh, James, 792 

McKim, Mead and White, classical architecture 
of, 989 

Mackinder, Sir Halford, and modern geography, 
815, 853 

Macpherson, Stewart, 1006 

McTaggart, Dr., 74, 79, 587 

Madagascar, inhabitants of, 473 

Madeleine in Paris, 989 

Madox, Thomas, 794 

Madrigalists, experimentalism of, 1051 

Madrigals, musical accentuations in, 1053 

Magalhaes, effect of voyages of, on thought, 21 

Magdalenian period, cave drawings of, 488 

—— men of, 432 

Magdeburg Centuries, 788 

Magnetic phenomena and relativity, 121 

Magnetism, study of, in eighteenth century, 33 

Magyars, 447 
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Maikop, copper vases from, 931 

Maimonides (Jewish philosopher), 17 

Maine, 408 

Maison Carrée, architecture of, 976 

Maitland, F. W., 722, 778, 797 

Major scales in music, 1006 

Malaria, cause of, 219 

Malay, inhabitants of, 460 

— Sakai of, 445, 446 

Malaya, immigration into, 848 

Malpighi, work of, on capillaries, 210 

Malthusian law of population, 801 

Mammalia in the scheme of classification, 207 

Mammalian ovum, discovery of, 270 

Mammals, partnership between parent and off- 
spring, 243 

Man, anthropoid ancestry of, 432 

— antiquity of, in Europe, 446 

— Aurignacian, 915 

— conditions responsible for making, 398 

— early, in Asia, 451 

— effect of climate on, 820, 824 

— effect of equatorial climate on, 828 

— effect of weather on, 820 

— Green on nature of, 553 

— home life of primitive, 412 

— hunting instinct of, 403 

— influence of, on physical features of earth’s 
surface, 818 

— instinct in, 399 

— intersexuality in, 288 

— mathematics and the practical needs of, 156 

— mental activity in, 235 

— missing link in development of, 432 

— moral freedom in, 399 

— narcissism in, 384 

— neanthropic, 434, 446 

— necessity of society to, 707 

— Nordic race of, 434 

— paleanthropic, 434 

— place of origin of, 433 

— primitive, 398 

— psychical activity in, 235 

— psychology and the nature of, 306 

— — in primitive, 307 

— races of, 440 

— reason and language the prerogative of, 235 

— relations of geographical factors of environ- 
ment to, 823 

— relations of man to, 741 

— science in service of, 214 

— science of, 397 

— self-consciousness of, 306 

— sense of wonder in primitive, 4 

— sex instinct in, 401 

— — transformation in, 288, 290 

— social activities of, 412 

— study of speech forms of, 397 

— time and the development of, 433 

— yellow, 442 

Mana, 407, 410, 413, 417s 422, 426, 428, 429 

Manchu tribe, 456, 459 

Manchuria and Japanese migration, 826, 849 

— development of, 848 

Mandates, classes of, 759 

— control of, 755, 759 

Manetho, Egyptian Annals of, 779 

Mankind, classification of, 440 

— differentiation of races of, 433 

— older species of, 432 

Manliness, virtues constituting, 423 


Mantinea, excavations at, 502 

Manu, Institutes of, 464 

Manufacture in relation to agriculture, 598 

Manzoni, principles of criticism, 905 

Maori tribe, 483 

Maps, physical features of, 817 

— topographical, 818 

— use of, in geography, 853, 857 

Maratha Brahmans, 463, 464 

Marble as building material, 992 

Marco Polo, voyages of, 814 

Marcus Aurelius, Emperor, 16 

Margarine trade, 743 

Marginal productivity, theory of, 612, 614, 616 

— utility, theory of, 607 

Market equivalence, 600 

— value in relation to labour value, 601 

— values, 600 

Markets, creation of new, 748 

— extension of, 748 

— in modern finance, 632 

— international, 747 

— potential, in contrast with actual, 748 

Marquis wheat, 217 

Marriage laws of Australian tribes, 414 

Marriott, Charles, 979 

Mars, degree of degeneration of, 152 

— discovery of satellites of, 117 

— in the solar system, 116 

— temperature on, 116 

— topographical features of, 116 

Marshall, A., and economics, 607 

— and the theory of money, 621 

— and the theory of normal profit, 617 

— on the real cost of production, 612 

— on the rent of land, 613 

Martini, Simone, 954 

Marx, Karl, and capitalist profit, 606 

— and distribution of wealth, 595 

—and the materialist conception of history, 
719 

— concept of capitalism and labour, 605 

— economic interpretation of history, 609 

— on cost and value, 601 

— political theories of, 719, 725 

— revises Ricardian system, 605 

Marxian socialists and history, 800 

Marxism, Bolshevik interpretation of, 725 

— in politics, 704 

Marzali, Hungarian historian, 797 

Masaccio, paintings of, 956 

Masai tribe, 469, 471 

Masoch, Sacher, 374 

Masochistic instincts, 374, 380 

Masoudi of Arabia, 784 

Mass, relations of radiation with, 127 

Matabei, genre style of, 938 

Matabele tribe, 471 

Match trade, 743 

Materialism, definition of, 544 

— distinction of, from naturalism, 545 

— early thinkers and, 6 

— in Germany, 550 

— in the eighteenth century, 31 

— in the nineteenth century, 36 

— “‘ legitimate,” 233 

Mathematical conception of nature, 85 

— definition, physical entities and, 85 

— principles of algebra, 174 

— relations of scientific terms, 112 

— specifications of elements, 112 
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Mathematics and the practical needs of man, 156 
— bibliographicai note on, 200 

— contributions of Alexandrians to, 14 
— definition of, 158 

— distinction between pure, and applied, 158 
— distributive law in, 170 

— division in, 164 

— effect of astronomy on, 114 

— Egyptian contributions to, 157 

— fractions used in, 165 

— Greek contributions to, 157 

— in the seventeenth century, 26 

— international aspect of, 750 

— Omar Khayyam’s treatise on, 19 

— origin of, 156 

— Plato on, 158 

— popular conception of, 156 

— Rhind papyrus on, 13 

— use of symbols in, 160 

Mating, process of, 256, 265, 400 
Matter, Aristotle’s concept of, 312 

— conversion of, into radiation, 141 

— destruction of, 141 

— in a colloidal state, properties of, 213 
— in relation to mind, 549 

— Liebig’s work on the circulation of, 211 
— mathematical specification of, 95 

— nineteenth century conception of, 88 
— relation of energy to, 102 

— three states of, 89 

Mauron, Charles, 915 

Maurras, Charles, 732 

Maxwell and the laws of electric circuits, 173 
— electromagnetic theory of light, 39, 97 
— on degradation of energy, 151 

Maya mythology expressed in art, 920 
— sculpture, 920 

— tribes, 479 

Mayer, physical experiments of, 37 
Mazzini, 729 

Mechanics, Babylonian study of, 15 

— development of, 215 

— early recognition of value of, 216 

— Egyptian study of, 15 

— in Eddington’s scheme, 106 
Mechanism, definition of, 544 
Mechanistic theory, 544 

Medes, 452 

Medieval chronicles, 794 

— science, 19 

— thought and the Church, 2r 

— — epoch of, 307 

— — subordination of, to authority, 21 
Medical science and psychotherapy, 345 
Medici as art patrons, 951 

Medicine as a biological science, 215 

— international aspect of, 750 

— — co-operation regarding tropical, 759 
— organisation of preventive, 753 

— origin of science of, 215 

— — of preventive, 215, 219 

— psychology in, 344 

Mediterranean climate, 836 

— race, composition of, 441 

— — distribution of, 442 

— — early history of, 446 

—— — temperament of, 449 

Megalithic culture, 446 

Megalopolis, excavations at, 502 
Megarians’ interpretation of Socrates, 9 
Meinong, A., 572 


Meiosis of egg-cells, and sperm cells, 238 

Meiotic cell division, 213 

Melanesians, 482, 483 

— blood groups among, 438, 439 

Melodic inversion in music, 1014 

— minor scales, 1006, 1050 

— sequence in music, 1013 

Melody of a theme, variations in, 1037 

— terms used in connection with, 1006 

Melos gems, 526 

Melotte, discovery of satellite of Jupiter by, 117 

Memory, nature of, 344 

Mendel, theory of inheritance, 244 

— work on genetics, 213 

Mendeléeff discovers periodic law of elements, 
41 

Mendelian theory and inheritance of blood 
groups, 439 

— theory of grafting, 217 

Mendelism, modern, 261 

Mendelsohn, Erich, 999 

Menger and economics, 607 

Menopause, effects of, 264 

Mensheviks, 725 

Mensuration, distinction between geometry and, 
195 

— essential to Egyptians, 157 

— study of, 180 

Mental creative synthesis, 331 

— development, 373 

— powers, Hume’s analysis of, 320 

— — nature of, 319 

— processes, intentional character of, 572 

— — investigation of, 327 

— — psycho-analysis and, 354 

— — repression in, 358 

Mercantilism, 597, $99 

Merchant banking firms, 632 

Mercury, anomalous course of, 120 


»— and Einstein’s theory, 120 


— in the solar system, 116 

— motion of, explained by Einstein’s theory, 105 
— temperatures on, 116 

— variation in mass of, 120 
Mesaticephalic skull, 435 
Mesopotamia, bronze age in, 490 
— historical inscriptions of, 491 

— recent archeological discoveries in, 534, $37 
— sculpture in, 924 

Mesopotamian art, §37; 924 

— cuneiform writing, 529 

— seal-stones, 525 

Mesorrhine nose, 436 

Metabolism of the body, 212 

— two aspects of, 240 

Metallurgy, development of, 215 
Metals, discovery and use of, 490 
Metamorphic rocks, 819 
Metaphysical psychology, 323 
Metaphysics, branches of, 542 
Meteorology, function of, 821 
Mexican art, 920 

Mexicans, plastic creations of, 920 
Mexico, people of, 479 

— turquoise deposits in, 479 
Meyer, E., 778 

Meyer, L., periodic arrangement of elements, 41 
Michelangelo, 953, 958, 959 

— and the Baroque movement, 980 
— restores Greek statues, 508 
Michelet, Jules, 792 
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Michelson, experiment on the earth’s movement, 
98 

Michotte and consciousness of action, 340 

— on self-activity, 343 

Microbes as cause of disease, 219 

Micrometer, invention of, 26 

Micronesians, 482 

Microscopists, work of early, 210 

Microsomes, 230 

Middle Ages, architecture of, 977 

— historiography in, 783 

— painting at end of, 945 

— political theories in, 707 

— sculpture at end of, 945 

— transition from, to modern times, 785 

Middle Classes, enfranchisement of, 716 

Milestones, historical value of, 531 

Miletus, excavations at, 505 

Milhaud and polytonality, 1045 

Milky Way, Anaxagoras’ explanation of, 14 

— and star streams, 123 

— nature of, 122, 144 

— rifts in, 140 

Mill, John Stuart, 722 

— and politics, 717, 718 

— and positivism, 37, 38 

— qualities of, 603 

— on laws governing phenomena, 801 

Milton, power over language, 872 

— views on tragedy, 891 

Mind as ultimate reality in nature, 59 

— biological view of, 235 

— —body dualism, epoch of, 307 

— development of the, 373 

— distinction between body and, 307 

— in relation to body, 236, 585 

— — to life, 231 

— — to matter, 549 

— interactions of body and, 223, 231 

— nature of, 308, 456 

— parallelism of body and, 338 

— rdéle of, in organic evolution, 214 

Minerals in rocks, 819 

Miners’ Federation of Great Britain, 676 

Mines, nationalisation of, 676 

Miniature painting in the Middle Ages, 947 

Minkowski, conception of velocity of light, ror 

— explanation of relation between events, 100 

— four dimensional universe of, 100 

— on.interval as distance, ror 

Minoan civilisation, 779 

— pottery, 512 

Minor scales in music, 1006 

Minorities, protection of, 755 

— right of complaint to League of Nations, 758 

Minuet in music, 1028, 1031 

Minus sign in mathematics, 161 

Mira (0 Ceti), variations in brightness of, 131 

Mirabeau on surplus, 598 

Mitford, Wm., 795 

Mitotic cell division, 213 

Mitrochondria, 230 

Mixolydian mode in early music, 1049 

Moabite stone, 530 

Modernisation of primitive regions, 742 

Modernism in art, 994 

Modes in early music, 1049 

Modesty, 401 

Modulation in music, 1015, 1019 

Mohammedan art, 945 

— influence on medizval chronicles, 784 


Mohammedanism and revelation, 80 

— intellectual element in, 52 

Molecular motion and the ‘‘ Brownian Move- 
ment,” 90 

Molecules, difference in behaviour of atoms and, 
137 

— nineteenth century definition of, 88 

Moleschott, materialist philosophy of, 37 

Molinier, Auguste, 796 

Mommsen, Theodor, 796 

Monaco, Lorenzo, 954 

Monadism in England and Russia, 563 

Monadists, spiritual, 544 

Monads, Leibnitz’s theory of, 322 

Monarchy, conception of, 707 

Money markets, types of, 632 

— theory of, 621 

— value, stabilisation of, 660 

Money-Kyrle, R., 391 

Mongol race, characteristics of, 443 

— distribution of, 442 

Mongolia, Chinese influence in, 460 

Mongolian physical characters, 456 

Mongolic tribes, 455 ; 

Mongolo-Dravidian tribes, 462 

Mongoloid man, 460 

— tribes, 463 

Mongols, 460 

— in China, 458 

— Northern, 444 

— Oceanic, 444, 473 

— Southern, 443 

Monism, attributive, 544 

— Heckel on, 551 

— neutral, 544, 586 

— substantial, 544 

Monod, Gabriel, 796 

Monogametic chromosomes, 275 

Monotheism and the Divine, 55 

— forms of, 55 

Monsoon lands, typical, 832 

— vegetation in, 833 

Mont St. Michel church, 978 

Montaigne, scepticism of, 22 

Montesquieu, Baron de; doctrine of separation 
of powers, 713 

— political writings of, 703 

Montessori, educational theories of, 344 

Montreal Cathedral, 987 

Monumentum Ancyranum, §31 

Moon, Anaxagoras’ explanation of phases of, 
14 

— degree of degeneration of, 152 

— revolution of, round the earth, 150 

Moore, G. E., philosophy of, §84 

Moral activities and virtues, 410 

— activity, 560 

— discipline in youth, 404 

— education, 411 , 

— effect of rites, 429 

— freedom in man, 499 

— individuality, 412, 425 

— law, imitation the basis of, 420 

— masochism, 380 

— philosophy synonymous with ethics, 542 

— purity, 428 : 

— relations of husband and wife, 418 

— sadism, 380 

— sanction, external aspects of, 403, 404 

— — internal aspect of, 408 

— — working of, 410 


1084 


Morality, difference between primitive and 
advanced, 404 

— effect of customary, on human conduct, 410 

— function of reason in, 404 

— primitive, 405 

— — bibliography of, 430 

— raw material of, 399 

Morals, Balfour’s views on, 564 

— politics as branch of, 707 

— relation of, to social life, 399 

— sex in relation to, 257 

Mordven tribe, 451 

Morgan, Prof. C. Lloyd, 61 

— investigations into animal behaviour, 214 

— philosophy of, 581 

Morley and the modal system in music, 1049 

Morphology, origin of the term, 211 

— scope of, 206 

Mortgage debentures and bonds, 644 

Moseley and atomic numbers of elements, 41 

Moslem philosophers, 16, 17 

Moslems in China, 459 

Mosquitoes as disease carriers, 219, 823 

Mosul controversy, 754, 757 

Motherhood in primitive races, 414 

Mother-right, definition of, 416 

— deterioration of, 417 

Motion, conception of, 192 

— conception of pure, 579 

— equations of, 195 

— Galileo’s conception of, 88 

— Galileo’s mathematic treatment of, 85 

Mountains as frontiers, 850 

Mouse, Japanese waltzing, 244 

Mozart and the later concerto, 1039 

— symphonies of, 1031, 1033 

Muhammadans of Bengal, 462 

Miller, Johannes, 791 

Miillerian ducts, 290, 291 

Multiplication in mathematics, 163 

Mun, Thomas, 596 

Muratori, L. A., 794 

Murder of kindred, savage laws against, 428 

Murmi tribe, 463 

Murray River as boundary, 851 

Muruts of Borneo, 444 

Muscayans, 480 

Museums, Greek vases in, 521 

— growth of, 510 

Music, analysis of, 1039, 1040 

— atonality in, 1045 

— bibliographical note on, 1054 

— binary structure of, 1026, 1028 

— cadence in modern, 1041 

— classical tradition in, 1047 

— concerto in, 1036 

— contrapuntal forms of, 1033 

— counterpoint in, 1021, 1033 

— dance forms of, 1028 

— design in, 1025 

— — in modern, 1041 

— Discant period in, 1049 

— dissonance in, 1042, 1050 

— early development of, 1047 

— glossary of terms used in, 1006-15 

— harmony in, IO10, 1015, 1021 

— — in early, 1050 

—  — in modern, 104! 

—— modern system of scale in, 1049 

— modern problems in, 1040 

— modernist attitude towards, 1040 


Music, modulation in, 1015, 1019 

— New Organum method in, 1048 

— note values in early, 1052 

— Old Organum method in, 1048 

— perfect time in early, 1052 

— poetic metres adapted to, 1048 

— polytonality in, 1044 

— rhythm in, 1008 

— — in early, 1052 

— rhythmical occurrence of chords in, 1020 

— sonata in, 1029 

— suites in, 1028 

— symphonic form of, 1030 

— symphonies in, 1031 

— ternary structure in, 1026, 1028 

— texture of, 1020 

— — of modern, 1040, 1041 

— unity in, 1025 

— variation form in design of, 1036 

Musica ficta, 1050 

Musical chords, 1or1, 1016 

— discord, ro1g 

— measure, invention of, 1048 

— scales, modal system of, 1049 

— values, modern destruction of, 1046 

Mussolini, Benito, founder of Fascism, 729 

Mycene, discoveries at, 494 

— frescoes in, 512 

Mycenzan gems, 526 

Mycology, the science of fungi, 205 

Myron, sculpture of, 928 

Mysticism in science, 591 

— meaning of, 546 

Mythological thought, 
scientific attitude, 5 

Mythology a branch of archeology, 533 

— cosmic orderliness of Greek, 5 


transition from, to 


N 
NAGAS, 464 
Nahuatlan tribe, 479, 480 
Nandi tribe, 471 
Napier, invention of logarithms by, 26 
Napoleon and the Madeleine, 989 
Napoleon III, 720 
Narcissism, 375, 383 
Narcissistic object love, 387 
Nasal Index, 436 
Nash, John, 980 
Nation, distinction between race, peoplé and, 


439 
National Debt, 643, 653, 659 
— income, 642 
— Investment Board, suggested, 696 
— Railway Wages Board, 679 
— Socialism, 732 
Nationalisation of coal mines, 676 
Nationalism, allied to Liberalism, 731 
— conception of, 729 
— economic, 745 
— Machiavelli and, 708 
Nationality and geography, 851 
— definition of, 439 
Nations, vitality compelling co-operation 
between, 763 
Natural history, Buffon on, 34 
— Pliny the Elder’s treatise on, 16 
— scope of, 207 
— inheritance, 242, 243 
— laws, connotation of, 118 
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Natural phenomena, “law” as term applied 
to, § 

— selection, Darwin’s theory of, 238 

— — theory of, 213, 246, 247 

Naturalism and evolution, 43 

— and religious thought, 77 

— definition of, 545 

— descriptive, 232 

Nature, absence of disease in wild, 230, 239 

— art as the mirror of, 882 

— beauty of, 63 

— Bradley’s conception of, 554 

— identical with reason, 901, 902 

— mathematical conception of, 85 

— mechanical aspect of, 309 

— numerical concepts of, 309 

— periodic phenomena of, 198 

— philosophical conception of, §9 

— study of animate, 222, 224 

Naucratis ware, 517 

Navigation, development of, 215 

Nazca pottery, 920 

Neanthropic man, 434, 446 

Near East, confusion of races in, 451 

Nebula, conjectured nature of dark, 149 

—evidence against gaseous constitution of 
spiral, 149 

— extra-galactic, 143 

— galactic, 142 

— in Andromeda, 143 

— in the Galaxy, 142 

— light from spiral, 108 

— low densities of, 140 

— number of, 143 

— spectra of, 142, 143 

— spiral, 143 

— structure of, 143 

— variations in size of, 143 

Nebular hypothesis, 32, 149 

Nebulium : hypothetical element, 140 

Necessitarianism, 544 

Negrillos, 444 

Negritos, 444, 445 

— in New Guinea, 482 

— in the Philippines, 483 

— of Africa, 473 

Negro art, esthetic sense in, 919 

— race, distribution of, 444 

— sculpture, 920 

Negroes, blood groups among, 438, 439 

— characteristics of the true, 445 

— confined to tropics, 434 

— in Africa, 465, 469 

Neo Grec phase in architecture, 989, 99% 

Neo-Hegelianism, 553 

Neo-Kantianism, 548, 553, 568 

Neolithic age, pottery of, 488 

— art, 917 

—— pottery, 917 

Neon and the quantum theory, 136 

Neo-platonism, 13, 15 

Neo-Siberians, 455 

Neos-transcendentalism, 548 

— in Germany, 568 

Neptune, discovery of, 38, 115, L17, 119 

— in the solar system, 116 

— temperature on, 116 

Nereid monument, 492 

Nero appropriates Greek statues, 507 

Nerve-cells in the human body, 230 

Nesiots, 444 


Netherlands conflict and historical research, 789 

Neumann, work of, on electromagnetism, 39 

Neurosis, obsessional, 372 

Neutralism, definition of, 544 

New Delhi, architectural conception in, 981, 990 

New Guinea, pygmies of, 482 

New Mexico, pottery of, 489 

New Testament, discovery of Greek, 787 

New York, cause of growth of, 856 

— — Telephone Building, 996 

— — Woolworth Building in, 995 

Newars, 464 

Newlands, periodic arrangement of elements, 41 

News agencies for foreign news, 750 

Newspapers, foreign correspondents of, 750 

Newton and Greek excavation, 492 

Newton, Sir Isaac, 814 

— and the atomic theory, 25 

— and the law of gravitation, 24, 25, 103, 118 
192 

— and the mechanical problems of astronomy, 
24 

— and the theory of light waves in ether, 96 

— corpuscular theory of light, 96 

— discoveries of, the key to development of 
science, 215 

— experiments of, on light, 26 

— forces of attraction and repulsion, 84 

— invents the infinitesimal calculus, 26 

— makes distinction between inferences and 
hypotheses, 26 

— mathematical description of nature, 86 

— theories of Einstein and, contrasted, 84 

Nicholson, discovery of satellite of Jupiter by, 
117 

Niebuhr, B. G., 795 

Nietzsche, philosophy of, 36 

Nightingale, R., 762 

Nile, control of the, 536 

— importance of the, 972 

Nilo-Hamites, 470 

Nilotes, 445, 466, 471 

Noegenesis, principles of, 336 

Nominalists, 17 

Nordic race of man, 434 

— composition of, 440 

— early history of, 446 

— temperament of, 448 

Norman architecture, 977 

North American Indians, blood groups among 
438, 439 

Norton, H. K., 762 

Nose, Armenoid, 436, 442, 455 

— Jewish, 436 

— shape of, as criterion of race, 436 

Notes in musical scales, 1006 

Notre Dame in Paris, 983 

Nove, explanation of variations of, 131 

Noy, William, 790 

Nubians, 467 

Number, early conception of, 159 

— origin of, 156 

Numbers, derivation of, 159 

— fractional, 165 

— imaginary, 179 

— integral, 165 

— irrational, 167 

— negative, 167, I71 

— positive, 167 

— square roots of, 165 

Numeral system adopted by Arabs, 19 
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Numerals, invention of system of, 19 
Numerical notation derived from Hindus, 159 
Numismatics, study of, 526 

Nursing impulse, 401 

Nutrition, problem of, 218 

Ny Carlsberg collection of sculpture, 510 


O 


OASES IN DESERTS, 835 

Occasionalists, psychological theories of, 319 
Oceania, ethnology of, 482 

Oceanic Mongols, 473 

— Negroes, 445 

Odours, Galileo’s conception of, 87 
G@dipus complex in psycho-analysis, 389 
Oersted, work of, on electromagnetism, 39 
Ohm and the laws of electric circuits, 173 
— work on electricity, 40 

Oil trade, international aspect of, 743 
Old-age pensions, 653 

Old Bailey, dome of, 985 

Olympia, excavation of, 495 

Olympic Games, influence on Greek art, 927 
Omar Khayyam’s treatise on mathematics, 19 
Ontario, control of power supply of, 677 
Ontogeny, definition of, 209 

— in relation to racial evolution, 211 
Ontological argument for existence of God, 56 
— idealism, 546 

— problems and solutions, 543 

Ontology, definition of, 542 

— significance of, 543 

— spiritualist, 567 

Oology, the study of eggs, 205 

Optics in the seventeenth century, 25 
Orang-Iban tribe, 462 

Orang-Malayu tribe, 460, 461 

Orbits ‘‘ forbidden ”’ to electrons, 140 
Orchard, Dr., 723 

Orchestration and counterpoint, 1022 
Order, conception of, 5 

Organic evolution, 231 

— — definition of, 236 

— — nature of, 236 

— — survey of, 248 

— substances, vital force of, 41 
Organism, analysis of, 206 

—— chemical processes in the, 232 

— entelechy in the, 567, 575 

— evolution of the, 226 

— factors resident in, 232 

— function of the, 207 

— intricacy of the, 229 

— multiplication of the, 227 

— philosophy of, 583 

— physical processes in, 232 

— physiological character of, 236 

— psychoid in the, §75 

— origin of, 208 

— transcendence over mechanism, 233 
Organisms as links between past and future, 225 
— cellular structure of, 211 

—— characteristics of, 225, 226 
—.transcendence over mechanism, 225 
— unit characters in, 244 

— work of Linnzus on, 210 
Organogenesis, 208 

Organs, animal, function of, 207 

— correlation of, in the body, 210 


Orinoco basin, tribes of, 481 

Orion and star streams, 123 
Ornithology a branch of biology, 205 
Orthognathism, 436 

Osmanli Turks, 447 

Osmosis, study of, 213 

Ostberg, Ragnar, 100% 

Ostwald, W., books of, 552 

— theory of energy, 551 

Ostyak tribe, 444, 455 

Othello, inspiration in, 872 

Otto, Rudolph, §2, 73 

Otto of Freising, 784 

Outbreeding, tendency of, 248 
Outcrossing, effect of, 262 

Ovarian tissue, implantation of, 283 
Ovariectomy, effects of, 296, 297 
Ovaries of female animals, 267 
Ovary, hormone function of, 299 
Owen, Robert, 673 

Ownership in industry, 669 
Oxidation processes, discovery of, 211 
Oxygen, discovery of, 33, 211 

— in sun’s corona, 126 


E. 


PAINE, TOM, 715, 716 

Painting at the end of the Middle Ages, 945 

— attitude of average citizen towards, 910 

— Chinese, 934 

— compared with literature, 904, 905 

— — with poetry, 882, 905 

— dual nature of, 952 

— Dutch, 962 

— essential difference between sculpture and, 
930 

— Impressionism in, 964, 965 

— in Greek art, 930 

— in the Dark Ages, 947 

— inception of, 910 

— Indian, 940 

— non-esthetic modern, 965 

— of Aurignacian man, 915 

— Rajput school of, 941 

— realistic, in Flanders, 948 

— study of Greek, 511 

Palacky, Bohemian historian, 797 

Palzanthropic man, 434 

Palekastro, excavations at, 504 

Paleolithic age, drawings of, 488 

— — duration of, 433 

— — flints of, 487 

— art, 915 

— period of music, 1047-9 

Paleontology, foundation of, 42 

— scope of, 208 

Palwo-Siberians, 455 

Palais de Justice in Paris, 989 

Palestrina and the modal system in music, 1049 

— harmony of music of, 1051 

Paley, argument for an intelligent Creator, 60, 
230 

Palgrave, Sir Francis, 796 

Pamir mountaineers, 441 

Panathenaic amphore, 525 

Paniyan tribe, 446, 462 

Panlogism, definition of, 544 

Panpsychism of Leibniz, 322 

Pantheism and the Divine nature, 71 
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Pantheism, conceptions involved in, 55 

— definition of, 67, 545 

— objections to, $5 

— Stoic, 13 

Paparrigopoulos, Greek historian, 797 

Pappus, contributions to science, 13 

Papuans, 482 

Paracelsus, scientific methods of, 21 

Parallelism, Euclid’s postulate as to, 188 

— in human consciousness, 78 

— nineteenth century views on, 189 

— of mind and body, 338 

Paramecium, mating of, 256, 261 

Parapraxia, meaning of, 355 

Parasitism, 224 

Parasitology, 205 

Parental instinct, 401 

— love for children, 388 

Pareto, V., on economic equilibrium, 595, 607, 
614 

Paris, Matthew, 784 

Parliamentarism, decay of, 733 

Parliaments, future of, 735 

Parmenides, teaching of, 7 

Parthenogenesis in animals and plants, 260 

Parthenon, 491, 492, 974 

Pascal demonstrates accuracy of the barometer, 
26 

— mathematical theory of probability formu- 
lated by, 26 

Passacaglia in music, 1038 

Passions, restraining of, 430 

Past, enregistration of, in the present, 228 

— relation between future and, 225 

Pasteur, discovers micro-organisms of disease, 
42 

— germ-theory of disease, 215, 219 

— preparation of attenuated toxins, 42 

— work of, on bacteria, 41, 213 

—  — on biology, 210 

Patagonians, 482 

Pathology of sex, biological aid in, 221 

Patkanoff, 455 

Patriotism, modern, synonymous with world- 
intercourse, 771 

Patristic literature, 16 

— philosophy, 314 

Pattern in music, 1013 

Paulus Orosius, 783 

Pavlov on “‘ conditioned reflexes,’ 234 

— work of, on behaviourism, 329 

Pazzi Chapel in Florence, 980 

Peace, associations for fostering, 762 

— League of Nations’ work for, 757 

— scope of, 764 

Pearl on sex ratio, 301 

— work of, on biometrics, 214 

Pearson, Professor Karl, 214, 775 

Pedigrees, study of, 208 

Pedology, importance of, 822 

Peirce, C. S., 576 

Peking man, 432 

Peloponnesian War, 705 

Pennsylvania Railway Station, 989 

Penrose, study of the Parthenon, 492 

Pentateuch, Jahvist sections of, 779 

People, distinction between nation, race and, 439 

Perception, antithesis between thought and, 309 

— theory of, 308 

Perfume industry, 743 

Pergamon, excavation of, 505 


Pericles as magistrate, 706 

Period in music, 1010 

Periodic functions, 198 

Perret, A. & G., 1000 

Perrine, discovery of satellites of Jupiter by, 117 

Perris, G. H., 744 

Perrot, historical writings of, 792 

Persecution, tendency to, 405 

Persia, migration of Athenian philosophers to, 16 

Persian inscriptions, 491 

— Tajik, 441 

Persians, 452 

Personalism in psychology, 342 

Personality, activities making for, 423 

Perspective in art, 957 

Pertz, G. H., 798 

Peru, Inca in, 480 

Peruvian art, 920 

Petitot, historical work of, 797 

Petrie, Sir Flinders, discovers Egyptian pottery, 
512 

Petrologist and study of rocks, 818 

Petronius Arbiter, 966 

Petty, Sir William, 596, 600 

Pharaohs and art, 921, 923 

Pheidias, sculpture of, 928 

Phenomena, laws of, 558 

Phenomenalism, 558 

Phenomenology, 548, 568, $72 

Philippine Negritos, 483 

Philo Judzus, 13, 17 

** Philosopher’s stone,”’ 15 

Philosophers, doctrines of Eleatic, 7 

— Jewish, 17 

— Moslem, 16, 17 

Philosophic Radicals, school of, 716 

— thought, appearance of, 5 

Philosophical theories of religion, 51 

Philosophy, antagonism between science 
theology and, 44 

— anthropology in relation to, 429 

— beginnings of Greek, 308 

— behaviourist, 399 

— bibliography of recent and contemporary, 592 

— biology in relation to, 225 

— characterisation of types of, §47 

— Cicero’s writings on, 15 

— concord between science, theology and, 589 

— differentiation of, from science, 26, 542 

— effect of loss of Greek, 12 

— — of Reformation on, 21 

— — of Renaissance on, 21 

— first exponent of Neo-Kantian, 569 

— in the Middle Ages, 16 

— in the seventeenth century, 26 

— in the eighteenth century, 30 

~— in the nineteenth century, 34 

— influence of new physics on, 549 

— Kant’s critical, 322 

— of beauty, 542 

— of history, 783 

— of law, 543 


— of organism, 583 


— of religion, bibliographical note on, 82 
— — definition of, 49 

— — scope of, 49 

— of the State, 543 

— of the unconscious, 36 

— Patristic, 314 

— political, 703 

— post-Aristotelian, 12 
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Philosophy, progress in, 589 

— Scottish ‘* common sense,”’ 321 

—- separation of psychology from, 306 

— three branches of, 542 

— types of, 543 

Phlogiston theory of Stahl, 33 

Phobias, irrational, 428 

Pheenician alphabetic writing, 530 

Photosynthesis, origin of, 211 

Phrase in music, 1009, 1025 

Phrenology, 32 

Phrygian mode in early music, 1049 

Phylakopi, excavations at, 504 

Phylogeny, definition of, 209 

— in relation to individual development, 211 

Physical characters, significance of, 436 

— geography, 816 

— maps, 817 

— processes in the organism, 232 

— science and the prediction of phenomena, r1o 

~—— — history as a, 802, 803 

— space not finite, 191 

Physics and mathematical methods, 85 

— and the scientific method, 84 

— as an ideal science, 84 

— astronomy in relation to, 114 

— beginning of, 84 

— development of, 215 

— early recognition of value of, 216 

— explanations of phenomena, 84 

— in the eighteenth century, 32 

— in the nineteenth century, 39 

— international aspect of, 750 

— origin of science of, 86 

— place of, among concrete sciences, 204 

— primary entities in, 85 

Physiocratic analysis of value, 599 

Physiocrats and economic science, 596 

— French, 597 

Physiology, Galen the initiator of experimental, 
209 

— relation of, to general anthropology, 398 

— the study of function, 207 

— vegetable, 211 

Piccolomini, Aineas Sylvius, 786 

Pickering, W. H., discovery of satellite of 
Saturn by, 117 

Pictorial images, hypnotic influence of, 912 

Pierpont Morgan Library, 989 

igou, Prof. A. C., and economic Jaissez-faire, 
616 

iltdown man, 432; 434, 810 

inturicchio, decorations of, 951 

-irenne, Belgian historian, 797 

-isano, Giovanni, 951 

-isano, Niccolo, 951 

ituitary gland, 298, 299 

— infantilism, 299 

ius II, Pope, 786 

*janck, Max, quantum theory of radiant heat, 


93 
Janets, age of, 152 
— Einstein’s theory and the, 104 
— minor, in solar system, 117 
— relation of comets to, 118 
— surface conditions of, 116 
-lants, evolutionary trends in higher, 240 
— leafing in relation to flowering in, 240 
— mental life of, 231 
— naturalisation of, 218 
— resemblance to animals in vital processes, 212 
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Plants, seed-bearing, 243 

— souls of, 312 

— spore-producing, 212 

Plateau regions of the world, 819 

Plato and “‘ ideas,” 9, 310, 881 

— and the existence of God, §7 

— and “‘ the good,”’ 10 

— and the Greek City-State, 705 

— and “ the lie in the soul,”’ 428 

— and The Republic, 704 

— comparison of painting and poetry, 882 

— conception of beauty, 63 

— conceptions of, 9 

— condemnation of poetry, 879, 881 

— contrasted with Aristotle, 10, 878 

— contributions to geometry, 13 

— metaphysical theories of, 310 

— on immortality, 79 

— on mathematics, 158 

— on the Divine, 49 

— political theories of, 704 

— psychological teachings of, 310 

— views on sexuality, 266 

Platonism, attempt to harmonise Hebraism and, 
13 

— influence of, on chemical theory, 20 

Platyrrhine nose, 436 

Pliny the Elder, treatise on natural history, 16 

Plotinus and Neo-Platonism, 13 

Plough, motion of stars in, 123 

Pluralism, attributive, 544 

— political, 723, 731 

— spiritual, 563 

— substantival, 544 

Pluralists, spiritual, 544 

Plus sign, origin of, 160 

Plutarch, Parallel Lives, 784 

Pluto, discovery of, 115, 119, I21 

— discrepancies in movements of, 147 

Poetic style in the eighteenth century, 902 

Poetical diction, 902 

— language, 871 

Poetics of Aristotle, 876 et seq. 

Poetry, allegorical nature of, 898 

— Aristotle’s classification of, 877, 885 

— Aristotle’s views on, 880 et seq. 

— as imitation, 881 et seq. 

— beauty in, 871 ,903 

— compared with painting, 882, 905 

— — with sculpture, 904 

— Croce’s conception of, 900 

— Dante’s views on, 898 

— definition of, 871 

— Kant’s conception of, 899 

— lyric, 878 

— Plato’s condemnation of, 879, 881 

— Shelley’s conception of, 899 

— symbolism in, 898 

— the Sublime in, 903 

— tragic, 886 

Points, definition of, 182 

Polaris, remote distance of, 131 

Political economy changed to economics, 607 

— — in France, 597 

— — in the nineteenth century, 607 

— — origin of, 597 

— — theory of value in, 600 

— — unifying concept of, 598 

— — zenith of, 603 

— geography founded by Strabo, 814 

— history, 777 
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Political institutions, international, 763 
— method, history as a school of, 805 
— organisation, history of, 752 

— — of the future, 735 

— philosophy, 703 

— pluralism, 723, 731 

— power of working classes, 673 

— precedent, history as a storehouse of, 806 
— progress, history as a basis for, 807 
— science, 703, 764 

— theories after the Reformation, 708 
— — basis of, 704 ; 

— — Greek, 705 

— — in the Middle Ages, 707 

— — of the Counter-Reformation, 710 
— — Roman, 706 

Politics and religion, 708 

— art of, 703 

— as branch of morals, 707 

— bibliographical note on, 737 

— class distinction and, 734 

— connotation of the term, 808 

— effect of the war on, 724 

— in Europe after 1848, 720 

— in Italy, 728 

— laissez faire in, 717 

— Plato’s theories of, 704 

—~ post-war, 725, 733 

— psycho-analysis in, 355 

— psychological basis of, 704, 721 

— union of economics and, 735 
Polybius, Greek historian, 780, 793 
Polyclitus, architect, 500 

Polygnotus, frescoes of, 511 

— paintings of, 502 

Polygons, Euclid’s propositions concerning, 196 
Polynesian art, esthetic sense in, 919 
Polynesians, 482, 483 

Polytheism and critical intelligence, 55 
Polytonality in music, 1044 

Pompeii, decorative paintings of, 930 
Poor Law problem, 808 

Pope, Alexander, 713, 901 

Population, decline in, 740 

— Malthusian law of, 801 

— wealth per head of, 741 

Port of London Authority, 677 

Ports, geographical importance of, 857 
Positivism, Comte’s theory of, 65 

— definition of, 546 

— in Germany, 550 

— in the nineteenth century, 37 
Post-Aristotelian thinkers, 12 

Postal Union, Universal, 753 

Posters, painting of, 966 

Pottery, discovery of art of, 917 

— early Chinese, 932 

— geometric style of Greek, 514 

— Minoan, 512 

— Mohammedan, 945 

— Nazca, 920 

— Neolithic, 488, §12, 917 

— of New Mexico, 489 

— Palace style of, 512 

Poultry breeding, improvement in, 218 
Poussin, painting of, 964 

Poverty, causes of, 741 

Power and Transport Commission, 677 
Pragmatism, definition of, 545 

— theories of, §73, 576 

Prairies, 841 


Prairies, Arctic, 845 

Praxiteles, Hermes of, 509 

Pre-Dravidian tribes, 445 

Preference shares, 644 

Prehistory, 398 

Presbyterians in England, 711 

Present, enregistration of the past in, 228 

Pre-Socratic thinkers, § 

Prevost and embryology, 270 

Price, Cassel and theory of, 619 

— identified with real cost, 613 

— in socialised industry, 679 

— problem, 659 

Priene, excavations at, 505, 531 

Priestley and belief in God, 31 

— and psychology, 321 

— discovery of oxygen by, 33, 211 

— materialism of, 31 

Primitive godliness, 425 

—— man, sense of wonder in, 4 

— peoples, art of, 918, 919 

— races, homes of, 412. __ 

— — motherhood in, 414 

— regions, modernising of, 742 

— religion, effect of, on the inner life, 425 

Principle of things expressed as forms, 6 

—  —as numbers, 6 

Prisoners of war, release of, 754 

Probability, laws of, 110 

— Pascal’s mathematical theory of, 26 

Proclus and Neo-Platonism, 13 

— contributions to science, 14 

Procyon, diameter of, 133 

Produce, gross and net, 600, 604 

Producers’ co-operation, ideal of, 666 

Producing power in contrast to consuming 
power, 747 

Production, cost of, and rent, 603 

— cost of, League of Nations’ work on, 760 

— financing of, 627 

— in advance of demand, 627 

— increase in power of, 742 

— less important than consumption, 744 

— real cost of, 613 

Productive efficiency, workers and, 672 

Productivity of equatorial regions, 829 

— theory of marginal, 612, 614, 616 

Profit, Marshall’s theory of normal, 617- 

— qualitative characteristics of, 603 

— -sharing in industry, 683 

Prognathism as criterion of race, 436 

Prohibition problem, 808 

Property, attacks on, 631 

— changed values of, 630 

— virtue of sacrificing, 428 

Property-feeling, basis of, 403 

Prostitution, limitation of trade in, 755 

Protagoras, doctrine of, 9 

Protection in trade, 745 

Proteins, specificity of, 227 

Protista, reproduction of, 259 

Protistology a branch of biology, 205. 

Protons in the atom, 93, 135 

— laws governing behaviour of, 109 

Protoplasm, early biological work on, 211 

— function of, 207 

— nature of, 213, 259 

— structure of, 207 

— the physical basis of life, 227 

Protozoa as cause of disease, 219 

— Barry’s investigations on, 43 
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Protozoology a branch of biology, 205 
Prout and constitution of atoms, 41 
Provencal architecture, 977 
Psammetichus, 516 

Psychic determinism, 356 

— factors, 586 

2sycho-analysis and analysis of dreams, 354 
— and human culture, 355, 392 

— and mental processes, 354 

— and social sciences, 355 

— behaviourism in, 371 

— bibliographical note on, 392 

— concept of the unconscious in, 357 
— condensation in, 367 

— development of, 352 

— displacement in, 371, 372 

— free association in, 353 

— Freud’s work on, 350 

— in anthropology, 355 

— in politics, 355 

— in psychology, 333 

— in the domain of dreams, 369 

— — of wit, 368 

— meanings of the term, 350 

— medical aspect of, 352 

— nature of, 350 

— Cidipus complex in, 389 

— origin of, 334 

— over-determination in, 367 

— resistance in, 354 

— schools of, 350 

— sex hormones in relation to, 298 
— sex impulses in, 360 

— sexual instincts in, 374 et seq. 

— sublimation in, 372 

— super-ego in, 359 

— symbolism in, 362 

— the “‘ Censor ” in, 358 

— transference in, 370 
’sycho-analytic Congress of 1908, 350 
sycho-biology, 231, 234 
sycho-biosis, 213, 236 

'sychoid in the organism, 575 
'sychological aspects of sex, 291 

— basis of politics, 704 

— intuitions expressed in literature, 869 
— thought, modern schools of, 328 
sychologists, 331. 

sychology, analytical, 350 

— and interpretation of conduct, 306 
— and mental disease, 307 

— and religion, 51 

— and the nature of man, 306 

— applied to study of animals, 325 
- Aristotle on, 311 

—- as an applied science, 344 

- as independent science, $43 

- Associationist school of, 321 

~- atomism and, 309 

- beginnings of modern, 318 

- behaviourism in, 329 

~ Berkeley and, 320 

- bibliographical note on, 347 

- comparative, 327 

- conative control in, 337 

- contemporary, 307 

- definitions of, 306 

~ Descartes on, 319 

- development of contemporary, 337 
- dualism in, 308 

- Duns Scotus on, 317 


Psychology, empirical, rise of, 319 

— epiphenomalism in, 338 

— evolution and, 324 

— experimental, 326 

— factors influencing contemporary, 321 
— formalism in, 330 

— Greek philosophy and, 310 

— historical development of, 306 

— Hormic, 317, 327 

— Hume on, 320 

— in early Christianity, 314 

— in education, 344 

— in industry, 345 

— in law and commerce, 344, 345 

— in medicine, 344 

— in primitive man, 307 

— in the Middle Ages, 315 

— individual, 350, 362 

— industrial, 682 

— laboratories for study of, 326 

— Leibniz on, 321 

— Locke on, 319 

— metaphysical, 323 

—- modern era of, 307 

— naturalistic attitude in, 44 

— need for knowledge of racial, 765 

— Occasionalist theories of, 319 

— of clothes, 381 

— of emotion, 341 

— of feeling, 341 

— of primitive leaders, 409 

— of Society, 722 

— periods in growth of, 307 

— personalism in, 342 

— personalistic, 337 

— place of, among concrete sciences, 204 
— Plato on, 310 

— principle of precision in, 332 

— psycho-analysis in, 333 

— rationalism in, 319 

— reaction-formations in, 372 

— relation of, to general anthropology, 398 
— St. Augustine on, 314 

—— St. Thomas Aquinas on, 315 

— Scholastic theories of, 315 

— separation of, from philosophy, 306 
— social, 327, 399, 721 

— — and world intercourse, 764 

— Socrates on, 310 

— Structuralist school of, 321 

— tardy recognition of value of, 216 
— theoretical conceptions of Freudian, 356 
— two-factor theory of, 335 

— Wolff on, 322 

Psycho-pathology, Janet’s work on, 357 
— of everyday life, 355 
Psycho-physics, growth of, 326 
Psychophysiology, growth of, 326 
Psychotherapy, 345 

Ptolemaic art, 924 

Ptolemy and the magnitudes of stars, 121 
— astronomical system of, 11§ 

— contributions to science, 13, 19 

— Greek astronomy systematised by, 15 
Puberty rites, 429 

Public Health, International Office of, 755 
— — State organisation of, 753 

— Services, borrowing for, 643 

— — expenditure on, 653 

— — socialised, 677 

Pueblo Indians, 478 


IOQI 


Puelchean tribes, 482 

Pugnacity, 403 

Punishment, 406 

Punnett, Professor, 217 

Purcell, Dido and Aineas, 1016 

Purchasing power, distribution of, 746 

Puritanism, rise of, 710 

Purity, distinction between moral and ritual, 428 

Pygmies, 444, 445, 828 

Pyramids of Egypt, 921, 972 

Pythagoras and the triangular theory, 157 

— contributions to geometry, 13 

Pythagorean conception of primary stuff, 6 

— conception of spherical earth, 14 

— proposition concerning square roots, 166 

— school, foundation of, 7 

— theorem concerning right-angled triangles, 
189 
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QUANTUM theory applied to atoms, 135 
— of light, 94 

— of radiant heat, 94 

Quartet, musical, 1930 

Quesnay, circulation process of, 599 
— Tableau Economique, 598 

Quicherat, Louis, 796 

Quichuan race, 480 

Quintet, musical, 1030 
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Race, blood groups in relation to, 437 
— class as important as, 440 

— criteria of, 434 

— definition of, 434 

— distinction between nation, people, and, 439 
— evolution of, 209 

— healthfulness of, need for, 223 

— human, 398 

— language no criterion of, 439 

— study of origin of, 208 

— temperament in relation to, 439 
Races of man, 440 

Radiant energy and quanta, 93 
Radiation and the quantum theory, 136 
— relations of mass with, 127 
Radicals, Philosophic, 716 

Radio, educational uses of, 750 
Radio-activity, 152 

— and atoms, 95 

Radium, particles of, 95 

— transformation of, 95 

Radon and the quantum theory, 136 
Raglan, Lord, 453 

Railway charges, fixing of, 679 
Railways Act of 1921, 679 

Rainfall in cool temperate oceanic climate, 840 
— in equatorial regions, 827 

— in hot desert climate, 834 

— in Mediterranean lands, 837 

— in tropical climate, 830 

— in tropical monsoon climate, 832 

— in warm tropical climate, 838 
Rajput school of painting, 941 

Rajputs, 463 

Raphael, paintings of, 953, 958, 959 
Rarefaction as transformer of primary stuff, 6 


Rasdall, Dr. Hastings, 70 

Rathenau, Walther, 698 

Ratio, conception of, 188 

Rationalisation, dangers of, 681 

— in Germany, 680, 681 

— of industry, 680 

Rationalism, Cartesian, 321 

— definition of, 546 

—- in psychology, 319 

Ratzel, F., and modern geography, 816 

Ravaisson-Mollien, F., philosophy of, 557 

Raw materials, financing of, 629 

Rayon industry, 743 

Reaction-formations in psychology, 372 

Read, F. J., 1006 

Realism contrasted with Romanticism, 904 

— definition of, 546 

— mystical, 562 

— varieties of, 549 

Realists, 17 

Reality and the meaning of life, 64 

— characteristic process of, 581 

— meaning of, to different minds, 879 

— ultimate, 544, 573 

Reason, distinction from revelation, 80 

— function of, in morality, 404 

— in higher animals, 235 

— nature identical with, 901, 902 

— the prerogative of man, 235 

Reasoning, difference between ethical and 
logical, 404 

Réaumur, 208 

Record Commission, 794, 798 

— Societies, 798 

Redi, disproves spontaneous generation, 210 

Reflex activities, 234 

— mechanism in the living organism, 291 

Reflexes, ‘* conditioned,” 234 

Reform Act of 1832, 716 

Reformation and political theories, 708 

— effect of, on philosophy, 21 

— history of, 788 

— in England, and politics, 710 

Reformers, intolerance of, 21 

Refraction, discovery of law of, by Snell, 25, 26 

Refrigeration, uses of, 821 

Regent Street, building of, 980 

Regional geography, 824 

Reid, T., $84 

Relativity, astronomy and the theory of, 115 

— Einstein’s principle of, 192 

— electrical phenomena and, 121 

— force in relation to, 120 

— general, and gravitation, 120 

— magnetic phenomena and, 121 

— rdle of geometry in restricted, 103 

— space in relation to, 120 

Religion and immortality, 76 

— and intuition of the “‘ Other,” 53 

— and personal survival, 77 

— and politics, 708 

— and revelation, 80 : 

— and satisfaction of human needs, 53 

— and the Divine Will, 54 

— anthropomorphism of, 53 

— as aid to civilisation, 749 

— belief in relation to, 54 

— coerciveness of, 407 

— creatureliness in, §2 

— dissatisfaction with organised, 64 

— effect of primitive, on the inner life, 425 
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eligion, individual note in, 408 

— intellectualist theories of, 51 

— modern philosophy of, 74 

— moral arguments for, 61 

— moralist theory of, 51 

— natural, 50 

~ naturalistic attitude in, 44 

— nature of, 50 

— of evolution, 66 

- paradox in, $4 

—- philosophy of, 49 

— primitive, 406 — 

— responsiveness in, 53 

- revealed, 50 

—- romantic view of, 52 

- Scholastic theologians’ views on, 50 

- science in relation to, 563, 564 

- scope of, 547 

- study of, 398 

- Thomas Aquinas’ views on, 50 

- value of, 50 

- Wars of, 788 

- What is ? 53 

- without God, 65 

eligious art in Mexico, 920 

- authority, 410 

- life of savages, 421 

- minorities and League of Nations, 758 

- rites, negative, 428 

-—— positive, 429 

- value, 547 

embrandt, painting of, 963 

enaissance and literary criticism, 899 

- and Roman architecture, 975 

- and the Baroque, 981 

- architecture in France, 982 

- — in Italy, 979, 984 

- effect of, on philosophy, 21 

- patronage of art in the, 951 

enaldini and thermometric scales, 26 

ennie, James, 985 

enouvier, C., philosophy of, 558 

ent excluded from market value, 603 

- of land, Marshall on, 613 

-— origin of, 602 

- qualitative characteristics of, 603 

- Ricardian law of, 801 

eparations, payment of, 742 

epression and the unconscious, 356 

-in mental processes, 358 

- psycho-analytical theory of, 373 

sproduction, asexual, 263 

- ignorance on, 257 

- mutations in, 263 

- sexuality and, 258 

- without sex, 259 

-~productive organs, origin and development of, 
290 

selection, 247 

public, Plato’s conception of, 704 

~pulsion, Newton’s forces of, 84 

solution in harmony, 1015, 1018 

suter news agency, 750 

-velation in religion, 80 

miracles as evidence of, 81 

1azes of Baghdad, chemical classifications of, 
20 

-medical work of, 19 

1eims Cathedral, sculpture on, 946 

1enanus, Beatus, 787 

1ind papyrus on mathematics, 13 


Rhine and international problems, 851 

Rhodesian man, 434 

Rhodian pottery, 516 

Rhythm in early music, 1052 

— in literary art, 870 

— in music, terms relating to, 1008 

Rhythmic activities, 234 

Rhythmical figuration in orchestration, 1021 

Ricardian law of rent, 801 

Ricardo, D., and distribution of wealth, 595, 597 

— and the theory of money, 621 

— economic theories of, 599, 717 

— on cost, 601 

— on renting of land, 602, 801 

Richards, F. J., 852 

Rickards, E. C., 989, 990 

Rickman, John, on psycho-analysis, 352 

Ridgeway, William, 449 

Riemann and the difference between geome- 
tries, IOI 

— application of geometry of, to space-time, 104 

— work of, on geometry, 39, 189 

Riemannian geometry and the universe, 105 

Right, savage view of, 409 

Ripley, W. Z., 436, 448 

Risley, H., 462, 463, 464 

Rites, negative, 428 

— positive, 429 

— religious, 428 

— ritualistic versus moral effect of, 429 

Rivers as international boundaries, 850 

Rivers, Dr., 721 

Roberts, Rhys, 900 

Robertson, Howard, 977 

Robertson, William, 791 

Rockefeller Institute, 220 

Rocks, classes of, 819 

— study of, 818 

Roman alphabet, 530 

— architecture contrasted with Greek, 975 

— — in Byzantium, 976 

— — Italian revival of, 950 

— art, Etruscan influence on, 931 

— copies of Greek sculpture, 929 

— coins, study of, 528 

— democracy, 706 

— historians, 781 

— inscriptions, 531 

— law, legacy of, 707 

— political theories, 706 

— roads, tracing of, 531 

— sites in Gt. Britain, 540 

— Therme, 975 

Roman Catholic Cathedral at Liverpool, 990 

— — in Westminster, 977 

— Church and spread of civilisation, 749 

— — Protestant attack on, 788 

Romanesque architecture, 914, 976, 977 

— art contrasted with Greek, 946 

— sculpture, 946 

Romans and pure science, 15 

Romanticism contrasted with Realism, 904 

Romantics and literary criticism, 903 

Rome, architecture in, 974 

— as City-State, 706 

— first Emperor of, 706 

Rémer, and proof of velocity of light, 26, 96 

— observations on Jupiter’s satellites, 96 

Rondo in music, 1032 

Rooper, T. G., 803 

Roscellinus (early Scholastic), 18 
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Roscher (German historian), 799 

Rose, H. J., 449 

Rosetta stone, §29 

Ross, archeological work of, 497 

Ross, Professor, 721 

Rotary Clubs, International Association of, 749 

Rousseau and democratic government, 714 

— doctrine of the General Will, 714 

— political ideas of, 714 

— — writings of, 703 

— reaction against, 79I, 792 

Royal College of Physicians, Edinburgh, 989 

Royce, J., philosophy of, 561 

Rubber, sources of, 829 

Rubens and the Baroque tradition, 962 

Rublev, paintings of, 944 

Rumford and the caloric theory of heat, 39, 89 

— theory of heat as motion, 32, 90 

Russell, Earl, philosophy of, 586 

Russia and climatic regions, 824, 826 

— collective industrialism in, 691 

— Communism in, 69r 

— Communist Party in, 763 

— co-operative movement in, 697 

— economic dependence on foreign countries, 
847 

— Five Years Plan in, 691, 692, 694 

— franchise in, 727 

— monadism in, 563 

— politics in, 725 

— Soviet system in, 726 

Russian art, 944 

— Bolshevism, 725 

— Co-operative ‘“‘ Centrosoyus,” 744 

— dual system of government, 726 

— Mensheviks, 725 

— peoples, 441 

— — blood groups in, 439 

— Revolution of 1917, 725 

Rutherford, Sir Ernest, theory of atomic struc- 
ture, 93 

Rymer, Thomas, 794 
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SAADYAH (Jewish philosopher), 17 

Saar territory, government of, 755 

Sacrifice, economic concept of, 604 

Sadistic instincts, 374, 380 

Sadler and sex determination, 271 

Sagittarius, clusters about, 141 

— globular clusters in, 145 

Sahara desert, 834 

St. George’s Hall, Liverpool, 989 

St. Gimignano, towers of, 984 

Saint-Hilaire, Geoffroy, theories of evolution, 
211 

St. Jean de Luz Casino, 1oor 

St. John, Oliver, 790 

St. Mark’s, Venice, 977 

St. Paul’s Cathedral, 985, 993 

St. Peter’s, Rome, 985 

St. Sophia, architecture of, 943, 977 

Sakai of Malay, 445, 446, 460 

Sallust, Roman historian, 781 

Samoyedic tribes, 455 

Samuel, Book of, 779 

Samuel Commission of 1925, 676, 677 

Sanchez, scepticism of, 22 

Sanctions, 768 

Sanctity, profession of, 410 


Santal tribe, 462 

Santayana, G., philosophy of, 587 

Sarabande in music, 1028 

Sarcophagi at Sidon, 506 

Sardis, excavations at, 50§ 

Sarmatians, art of the, 941 

Sassanid art, 943 

Satellites of Jupiter, discovery of, 117 

— of Saturn, 117 

Saturn, degree of degeneration of, 152 

— in the solar system, 116 

— ring of, 117 

— satellites of, 117 

Savages, bravery of, 424 

— conservatism of, 406 

— culture of, 411 

— economics among, 421 

— education among, 407 

— faith among 407, 426 

— fundamental laws of, 405 

— group-consciousness of, 422 

— infanticide among, 419 

—— mating process among, 414 

— morality among, 405 

— punishment among, 406 

— religious life of, 421, 428 

— self-respect of, 423 

— senecide among, 419 

— sense of religion in, 428 

— — of right and wrong in, 408 

— settlement of disputes among, 421 

Savana tropical climate, 830 

Savings, investment of, 643, 695 

— organisation of, 629 

— relation between investment and, 622 

Savings Banks, 633 

Scales, modal system of, 1049 

— musical, 1006 

Scaliger, Joseph, 783, 787 

Scandinavian handicrafts, 534 

Scandinavians, 441 

Scepticism, definition of, 545 

Scheele, discovery of oxygen by, 33 

Scheidemann, Herr, 725 

Schelling and absolutism, 568 

— and idealism, 34 

Scherzo in music, 1031 

Schiller, Friedrich, on the Thirty Years’ War, 
791 

Schinkel’s Museum in Berlin, 989 

Schistosomum as cause of bilharziasis, 220 

Schleiden, 206 

— cell theory of, 43, 211 

— rejection of vitalism by, 37 

Schleiermacher, conception of religion, 52, $4 

Schliemann, archeological discoveries of, 494 

Schlosser, Friedrich, 791 

Schmidt, Michael, 791 

Scholastics and the Divine Personality, 69 

— division of, 17 

— main motive of, 18 

— psychological theories of, 315 

Schénberg, Arnold, and atonality, 1045 

— compositions of, 1046 

School-children, exchange of international visits, 
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Schools of eighth century, subjects taught in, 18 

Schopenhauer and absolutism, 568 

— Freud contrasted with, 357 

— on sex, 257 

— pessimism of, 35 
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Schultze, Max, 206 
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— cell theory of, 43, 211 
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tion, 41 

— microscopic investigations of, 37 
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— and the Churches, relations between, 591 

— and the principle of indeterminacy, 590 

— antagonism between philosophy, theology 
and, 44 

— as aid to international contact, 750 

— concord between philosophy, theology and, 
589 

— definition of, 775 

— development of, after the Renaissance, 214 

— differentiation of, from philosophy, 26, 542 

— fruit-bearing function of, 215 

— history as a, 774 

— in modern times, 22 

— in service of man, 214 

— in the seventeenth century, 22 

— in the eighteenth century, 32 

— in the nineteenth century, 38 

— light-bringing function of, 215 

— medieval, 19 

— modern, and the supernatural, 22 

— mysticism in, 591 

— new concepts of, III 

— nomothetic character of, 569 

— object of, 214 

— of development, 208 

— physics as an ideal, 84 

— picturability of old concepts of, 112 

— political, 703 

— psychology as an applied, 344 

— pure, the basis of inventions, 215 

— relation of, to religion, 563, 564 

—— Romans and, 1§ 

— ultimate aim of, 597 

Sciences, applied, 206, 215 

— biological, 205 

— exact, 215 . 

Scientific instruments, invention of, 26 

— research, foundation of academies for, 26 

—— terms, mathematical relations of, 112 

— thought, appearance of, § 

— utilisation of labour, 681 

Scoptophilic instincts, 374, 381 

Scotland, geographical divisions of, 853 

Scott, Sir Giles, 979, 992 

Scottish “‘ common sense ”’ philosophy, 321 

— Co-operative Wholesale Society, 744 

Sculpture, African, 919 

— at the end of the Middle Ages, 945 

— attitude of average citizen towards, 910 

— Chinese, 933 

—— compared with poetry, 904 

— Coptic, 942 

— dual nature of, 952 

— effect of church building on, 945 

— essential difference between painting and, 930 

— German, 946 

— Greek, in Italy, 507 

— histories of, 510 


Sculpture, inception of, 910 

— Indian, 940 

— Maya, 920 

— Mesopotamian, 924 

— Mohammedan, 945° 

— Negro, 920 

— non-esthetic modern, 965 

— of Aurignacian man, 915 

— of primitive peoples, 918 

— religious, 948 

— restoration of classical, 508, 509 
— Romanesque, 946 

— since the Renaissance, 965 

— Sumerian, 924 

Scutum and star streams, 123 
Scythian art, 931 

Scythians, 463 

Scytho-Dravidian tribes, 463 

Sea urchin, development of, 259 
Seal-stones, 525 

Second International, 763 

Secularist theories of Machiavelli, 708 
Securities, dealings in, 646 
— market, 632 

Security Corporations in America, 646 
— policy of, 768 

Seeley, John, 799, 805, 808 
Seignobos, C., 778, 804 

Selden, John, 790 

Selden Society, 798 

Selection a theory in Darwinism, 237 
— artificial, 247 

— Balfour on natural, 564 

— lethal, 247 

— natural, 246, 247 

— reproductive, 247 

— sex, 247 

Self-assertion, 361, 402 
Seif-consciousness, 306, §53, 560 
Self-display, 401, 424 
Self-indulgence, effect of, 221 
Self-protection, 402 

Self-restraint, 428 

Self-sustenance, 402, 403 

Semang tribe, 460 

Semites as a race, 440, 442, 452 
Semitic inscriptions, 491 

— nose, 436 

Semple, Ellen Churchill, and modern geo- 

graphy, 815 
Senicide among savages, 419 
Senior, Nassau, concept of economic abstinence, 
604 

— economic system of, 717 

— on real cost, 612 

— on the consumption of wealth, 620 
Sensa, object theory of, 585 

Sense experience, 311 

— perception, mechanical determination of, 308 
— — validity of, 309 

Sensory processes, 313 

Sentence in music, 1009, 1025 
Sephardim people, 455 

Sequence in harmony, 1013 

Sera, fixing of standards for, 755 
Servetus, martyrdom of, 21 

Seurat, painting of, 964 

Sex, absence of, in worms and snails, 265 
— act, reflex nature of, 294 

— and biology, 255 

— behaviour and cestrus, 294 
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Sex behaviour, effect of stimuli on, 293, 294 

— — of the female, 296 

— — of the male, 297 

— — scientific study of, 291 

— bibliographical note on, 303 

— biological view of, 257 

— biology, analysis of, 258 

— cells, elaboration of, 259 

— — union of, 260 

— chromosomes in relation to, 273 et seg. 

— complex, 401 

— component instincts of, 374 

— determination, 267, 271 et seq., 302 

— -determining mechanism, 274, 275 

— differentiation by embryo, 288 

— — theories of, 302 

— dimorphism, 265 

— early biological theories of, 261 

— ethic and Jewish theology, 257 

— evolution of, through the animal kingdom, 
221 

— glands, structure of, 283 

— Greek attitude towards, 258 

— hormones, 283 

— — effect of, on mental development, 298 

— — function of, 221 

— —in relation to psycho-analysis, 298 

— — influence on psychological. sexuality, 296 

— — psychological effects of, 297 

— impulses in psycho-analysis, 360 

— in relation to morals, 257 

— —- to reproduction, 256 

— instinct in man, 401 

— layman’s definition of, 255 

— -linked inheritance, 275 

— nature of, 254 

— origin of, in the individual organism, 267 

— pathology, biological aids in, 221 

— psychological aspects of, 291 

— ratio, 300 

— reversal, 285 

— scientific attitude to, 254 

— search for definition of, 265 

— selection, 247 

— sociological views of, 257 

— system of biological classification, 34 

— transformation, 285, 288, 290 

Sexes, domestic relations between, 419 

Sexual activity, 265 

— — and glandular function, 299 

— — and reflex action, 293 

— — without reproduction, 264 

— apparatus, 290 

— congress, forms of, 255 

— — reflex action in, 294 

— desire, sublimation of, 428 

— instincts, perversion of, 376 

— — types of, 374 

— reproduction, mutations in, 263 

— — need for regulating, 400 

— symbolism, 362 

Sexuality and reproduction, 258 

— difference between physical and psycho- 
logical, 296 

~—— of gametes, 265 

— of the individual, 265 

— Plato’s views on, 266 

— psycho-analytical theory of, 374 

— relative, 266 

— reproduction without, 260 

— various aspects of, 259 


Shakespeare and Bacon controversy, 85 
— historical plays of, 794 

— inspiration of, 872 

— power over language, 872 

Shape, fundamental laws of, 180 


Shapley, determination of distances of clusters, - 
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Share hawking, prohibition of, 646 
Shareholders in modern industry, 667 
— position of, 669 
— rights of, 670 
Shares, classes of, 644 
Shaw, G. B., religious views in writings of, 66 
Shaw, Norman, 989, 990 
Shell-Royal Dutch Company, 743 
Shelley, conception of poetry, 899 
Shells, study of, 205 
Shelton Building in New York, 996 
Sherrington, work on neural processes, 342 
Shilluk tribe, 471 
Shipbuilding, psychological study of, 764 
Shona peoples, 471 
Shooting stars, formation of, 118 
Short loan fund, international, 634 
— market, 632, 633 
Siam, inhabitants of, 460 
Sibelius, adherence to older form, 1640 
— symphonies of, 1041 
Siberia, population of, 455 
Sibylline Oracles, 17 _ 
Sidney, Algernon, 711 
Sidney, Sir Philip, 899 
Sidon, archeological work at, 506 
Siennese and Byzantine painting, 953, 954 
Signorelli, painting of, 958 
Silberer, Herbert, and functional symbols, 365 
Simon Report of 1930, 808 
Sin, savage view of, 407 
Sinanthropus pekingensis, 432 
Singapore, origin of, 461 
Siouan tribe, 478 
Sirius, diameter of, 133 
— magnitude of, 127 
— motion of stars in, 123 
Skin colour as criterion of race, 435 
Skull, types of, 435 
Sky, elements in empty space of the, 14 
Slavery, 405 
Sleeping sickness, cause of, 219 
Slide rules, 179 
Sloane, Sir Hans, 510 
Smith, Adam, and the theory of money, 621 
— and wealth of nations, 596, 597 
— economic system of, 599, 717 
— on joint stock companies, 667 
— on real cost, 604 
— on subjective real cost, 612 
Smuts, General J. C., philosophy of, 588 
Snell, discovery of law of refraction by, 25, 26 
Snyder, L. H., on blood groups, 437 
Social amalgamation, 423 
— anthropology, 398, 766 
— Contract, doctrine of, 714, 792 
— — sovereignty based on, 712 
— Democracy, Marxian view of, 720 
— — rise of, 720 
— evolution, 236 
— habits, 404 
— inheritance, 243 
— life, relation of morals to, 399 
— — scope of, 4II 
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Social life, theory of international, 764 
— organisation, study of, 398 

— psychology, 399 

— — and world intercourse, 764 

— — study of, 721 

— sciences, psycho-analysis in, 355 
Socialism and control of banks, 694 

— and development of industry, 674 
— and industrial control, 686, 687 

— and the co-operative movement, 697 
— and the Five Years’ Plan, 691, 692 
— as alternative to capitalism, 674 

— future development of, 735 

— in America, 673 

— in the nineteenth century, 720 

— influence of Guild Societies on, 678 
— National, 732 

— Trade Unions and, 673 

— versus Capitalism, 688, 734 

socialist idea of economic organisation, 677 
— Party in Europe, 674 

— policy, vital questions of, 674, 675 
— problems of industrial organisation, 675 
— view of incentive to labour, 688 
socialists, Christian, 666 

society, administration of, 703 

— distinction between government and, 713 
— necessity of, to man, 707 

— order the first need of, 711 

— primitive economic, 665 

— psychology of, 722 

— structure of human, 704 

ociologist, main concepts of, 223 
ociology and religion, 51 

~ naturalistic attitude in, 44 

- place of, among concrete sciences, 204 
— psycho-analysis in, 355 

— the individual in, 398 

ociosphere, nature of, 204 

ocrates and ecclesiastical history, 783 
- and the inductive method, 9 

- Apology of, 860 

- as forerunner of Freud, 369 

- interpretation of philosophy of, 9 

- on literary criticism, 860 

- on suggestive healing, 345 

- on the Divine, 49 

- power of literary creation, 869 

- psychological teaching of, 310 
odium in the sun, 125 

oils, study of, 822 

olar eclipse, Babylonian record of, 14 
- motion, direction of, 123 

- —~ measurement of, 123 

- spectrum, lines in, 125 

- system, 116 

- — chance in formation of, 151 

- — stability of, 32 

- — theory of origin of, 147 

- —— theory of tidal formation of, 148 
olids and the atomic theory, 89 
dloviev, Russian historian, 797 
slutrian period, cave drawings of, 488 
-men of the, 432 

ymali people, 442, 467 

ymerset House, dome of, 985 

nata in music, 1029, 1030 

phists, doctrine of the, 8 

-in relation to convention and truth, 8 
scepticism of, 309, 310 

rel, Georges, 724 


Sorley, Professor W. R., 56, 565 
Soul, Aristotle’s theory of, 312 
— biological concept of, 312 
— Christian theory of, 315 
~~ immortality of the, 314, 317, 323 
— passions of the, 341 
Sound, Chladni’s study of, 33 
— Hawksbee’s experiments on, 33 
— wave theory of, 95 
South America, ethnology of, 480 
— plateaux in, 819 
South Sea Islanders and reproduction, 257 
Southey, Robert, 792 
Soviet Russia, work of economists in, 622 
— system of government, 726 
Sozomen and ecclesiastical history, 783 
Space and general relativity, 120 
— conception of, 579 
— cosmic rays in, I4I 
— curved, 191 
— Einstein’s view of absolute, 111 
— extension of bodies in, 181 
— hypothesis of finite, 108 
— metrics of, 190 
— physical, not finite, 191 
— question of the infinity of, 107 
— theory of curved, 107 
— tridimensional, 320 
Space-time, conception of, §79, 583 
— metrical properties of, 104, 105 
— relation of events, 100 
Spain, humanistic historiography in, 787 
— Moors introduce philosophy into, 16 
— social historiography in, 789 
Spallanzi, experiments of, on spontaneous 
generation, 34 
Spanish archives published, 798 
— art in the eighteenth century, 964 
Sparta, excavations in, 504 
— vases from, 517 
Spearman and conative control, 337 
— and intelligence tests, 335 
— and principles of noegenesis, 336 
Species, affinity of, and evolution, 43 
— origin of, 248 
— unique, 248 
Specificity in Nature, 227 
Spectra of atoms, 135 
—- of nebula, 143 
Spectral absorption lines in sunlight, 126 
Speculation, economic function of, 646 
Speed, conception of, 192 
Spencer, Herbert, 721 
— and associationism, 328 
— and the principle of evolution, 801 
— Darwinian theory applied by, 325 
— evolutionary philosophy of, 37 
— on the object of science, 214 
— positivism of, 38 
— psychological theories of, 325 
— theory of heredity, 243 
Spencerian scheme of concrete sciences, 204 
Spermatozoa, discovery of, by Leeuwenhoek, 
210 
—— transference of, 256 
Spermatozoon, discovery of, 268 
Spinoza, 18, 231 
— and politics, 710 
— and the existence of God, §7, 319 
— Ethics of, 867 
— naturalism of, 28 
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Spinoza, pantheism of, 28, 55 

— philosophy of, 28 

Spirits, plurality of, $44 

Spiritual activity, §57 

— life, Eucken on the, 571 

— reality, 559 

— uncleanness, primitive methods of avoiding, 
428 

Spirogyra, sex of threads of, 265 

Spontaneous generation, Biichner’s theory of, 37 

— Harvey’s views on, 210 

— Redi disproves, 210 

— Spallanzi’s experiments on, 34 

Square roots of numbers, 165 

Stahl, phlogiston theory of, 33 

Stained glass windows, 947 

Standard Oil Companies, 743 

Star magnitudes, standard distance for, 127 

— spectra, analysis of, 127 

— — variations in intensity of, 128 

— streams, direction of, 123 

Starkweather and sex determination, 271 

Starling, work on hormones, 213 

Stars and infinite space, 107 

— and the galactic plane, 122 

— and the planetary system, 128 

— apparent brightness of, 122 

— apparent diameter of, 133 

— binary systems of, 129 

— brighter than visual magnitude, 122 

— calculated temperatures of, 128 

— calculation of radiant emission from, 133 

— cepheid type of, 130 

— colour index of, 132 

— composition of great, 134 

— differentiation of, 121 

— distribution of, 122 

— division of, 127 

— dwarf, 127 

— early, 129 

— eclipsing, 130 

— fixed, 123 

— giant, 127, 129 

— gravitation and, 119 

— increase in masses of, with temperature, 129 

— luminosity of, 127, 130, 139 

— magnitudes of, 121, 124 

— main sequence of, 127 

— masses of, 128 

— measurement of linear motions of, 124 

— — of radiant heat of, 133 

— motions of, in relation to each other, 128 

— nature of the, 132 

— outflow of radiation from, 150 

— period-luminosity relation of, 131 

— photographic determination of temperature 
of, 132 

— physical state of, 132 

— proper motions of, 123 

— radiation pressure in the, 139 

— radiations of, 133 

— sequence of giant, 130 

— series of, 127 

— spectra of, 133 

— sun compared with other, 127 

— temperatures of spectral classes of, 133 

— — within the, 133 

— variable, 130 

— variation in light of, 130 

State and Church, 707 

— characteristics of the modern, 752 
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State, Communist idea of, 725 

— definition of the, 752 

— functions of the, 752 

— metaphysical theory of, 718 

— philosophy of the, 543 

— system, theory of, 768 

States, co-operation of foreign, 753 

— diplomatic relations between, 761 

— inter-relationship of, 764 

— modern conception of relations between, 768 

— no longer separate units, 764 

Stature as criterion of race, 435 

Steam engineering, Watt’s discoveries in, 32 

Steele, Sir R., 713 

Steen, Jan, 962 

Steenstrup, Danish historian, 212, 797 

Steer, impressionistic work of, 965 

Stein, work on German history, 797 

Steinach, study of homosexuality, 296 

— work on hormones, 285 

Stellar disc, measurement of, 134 

— parallax, discovery of, 38 

Stensen, views on generation, 268 

Steppes, 841 

Sterilisation, effects of, 264 

Stern, W., on personalism, 343 

Stevens, Malet, 1oo1 

Stevenson, R. L. on the reality of the world, 226 

Still-births, sex ratio among, 301 

Stock Exchange, functions of, 646 

Stockholders, see Shareholders. 

Stockholm, modern buildings in, 1roor 

Stocks, accumulation of, 627 © 

Stoic pantheism, 13 

Stoics and determinism, 314 

— doctrines of the, 12, 13 

Strabo, 16, 814 

Straffa, P., 601 

Stravinsky and polytonality, 1045 

Strikes in industry, 686 

Structuralist school of psychology, 321 

Structure, cellular, 211 

— resemblance in, 211 

— study of, 206 

Struggle a theory in Darwinism, 237 

Stuart’s drawings of Athens, 491 

Stubbs, William, 797, 798, 804 

Stuckey, Viscount, 630 

Sturzo, Don, 729 

Sublimation in psycho-analysis, 372 

— of sexual desire, 428 

Subsistence, conception of cost as, 601 

Substance of things, ultimate, 5 

Substantialism, ontological, 543 

Subtraction in mathematics, 162 

Sudan tropical climate, 830 

Sugar, synthesis of, 219 

Suggestion expressed in literature, 869 

— in healing disease, 345 

Suites, musical, 1028 

Suk tribe, 471 

Sullivan, Louis, 997 

Sumerian art, §37, 924 

— inscriptions, 491 

— people, life of, 538 : 

Sun, angular daily motion of, 125 

— application of terrestial physics to pheno- 
mena of, 138 

— calcium in atmosphere of, 126 

— cause of opacity of dise of, 139 

— compared with other stars, 127 
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Sun, comparison of star diameters with, 134 
— corona of the, 126 

— density of the, 139 

—— estimated age of the, 153 

— heat from the, 124 

— identification of elements in, 125 
— loss of mass, by radiation, 141, 150 
— magnetic effect of, on the earth, 126 
— — field of, 126, 139 

— magnitude of, on stellar scale, 127 
— nature of the, 124 

— periodicity of the, 125, 126 

— photosphere of the, 126 

— prominences of the, 126 

— radiation of energy by, 127 

—— rate of vibration of atoms on, 105 
— relative mass of, 116 

— — motion of, 123 

— sodium in the, 125 

— spectrum of light from, 125 

— spots on the, 125 

——- —- temperature of, 138 

— strata of, 126 

—— temperature of the, 132 

— theories of radiation of, 126 
Sunlight, spectral absorption lines in, 126 
Super-ego, concept of, 359, 380 

— Freud on the, 385 

— God and the, 391 

— narcissism and the, 383 


_——> nature of the, 385 


Supermanliness, 425 


_Supermen, Nietzsche’s prediction of, 36 
- Supernatural power, 410 


Supernaturalism, definition of, 545 

Supplies, international organisation of, 745, 748 
Surface, definition of, 181 

— dimensions of, 181 

Surplus, conception of, 598 

— distinction between cost and, 599 

— Physiocratic concept of, 605 

Surtees Society, 798 

Survival, factors determining, 247 

Suspicion of foreigners, 769 

— the basis of war preparations, 769 
Suto-Chwana tribes, 471 

Swahili tribe, 472 

Swammerdam and the study of insect life, 210 
— views on generation, 268 

Sweden, modern architecture in, 1001 

Swift, Dean, 713 

Sybel, German historian, 796 

Symbiosis, definition of, 243 

— recognition of forms of, 213 

Symbolism, sexual, 362 P 

Symbols, material and functional, 365 
Symphony, movements of musical, 1031 
Syndicalism, 723, 731 

Syracuse coins, §28 

Syria, migration of Athenian philosophers to, 16 
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TABOOS, 406, 410, 417, 428 
Tacitus, historical writings of, 782 


“T’ai of Burmah, 459 


Taishi, Prince Shotoku, 456 
Tajik of Persia, 441, 452 
Tamils, 442 

Tapuya tribes, 481 


Taranchi tribe, 456 

Tartars, 456 

Tasmanians, 482 

Tass news agency, 750 

Taurus cluster, motion of, 123 
Taxation, dangers of excessive, 658 
— distribution of, 658 

— of commodities, 656, 657 

— of income, 655 

— purpose of, 628 

— State revenue from, 654 
Taxonomy, foundation of, 210 
— the study of classification, 206 
Tayga, inhabitants of, 455 
Taylor, A. E., philosophy of, 566 
Technology, scope of, 397 
Tegea, excavations at, 502 


' Teggart, Professor F. J., 775 


Tehuelche tribes, 482 
Teleological argument for existence of God. 56, 
60 


' Teleology, definition of, 545 


— dynamic, 575 

Telescope, invention of the, 26 
Telesio, foundation of academy by, 21 
Tell-el-Amarna, frescoes at, $11, 535 


’ Temperament in relation to race, 439, 440 


— moral estimate of high-strung, 410 

Temperate climate, continental, 841 

—— cold, 844 

— cool oceanic, 839 

— desert, 843 

— — of the East coasts, 842 

— — warm, 838 

— deciduous forests, 840 

— grasslands, 841 

Temperature, absolute zero of, 90 

— in cool temperate oceanic climate, 840 

— in equatorial regions, 827 

— in Mediterranean climate, 837 

— in temperate continental climate, 841 

— in the universe, range of, 90 

— in tropical climate, 830 

— in warm temperate climate, 838 

— movement of the universe towards uniform 
109 

Temple at Ellora, 940 

Temples of Greece, 973 

Tenebrosi, school of the, 961 

Tenement dwellings, 999 

Tengbom, Ivar, 991, 992, IOOI 

Tenos, pilgrimages to, 500 

Terra-cottas, study of, 529 

Tertullian, attitude towards philosophy, 16 

Testicular tissue, implantation of, 283 

Texture in music, 1020 

Thales of Miletus, 780 

— conception of primary stuff, 6 

— contributions to geometry, 13 

Theatres, modern continental, 999 

Theban legends on vases, §23 

Theism and the Divine nature, 71 

— conceptions involved in, 55 

— contrasted with agnosticism, 64 

— definition of, 56, 545 

— Kant and arguments for, 61 

-— philosophical, 68 

Theodoret and ecclesiastical history, 783 

Theology and the philosophy of religion, 49 

— antagonism between science, philosophy and 
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Theology, concord between science, philosophy 
and, 589 

— natural, 58 

Theon the astronomer, 16 

Theophilus, Bishop, 16 

Theophrastus, botanical work of, 12 

Thermodynamics, Helmholtz and the First Law 
of, 39 

— Kelvin and the Second Law of, 39 

Thermometer, invention of, 26 

Thermometric scales, 26 

Thierry, J. N. A., 792 

Third International, 763 

Thomas Aquinas, St., and belief in God, 56 

— — and the existence of God, 57 

—  — and the problem of evil, 75 

— — on human societies, 707 

— — on religion, 50 

—— on revelation, 80 

— — psychological teachings of, 315 

— — teaching of, 18 

Thomas, Bertram, 453 

Thomistic conception of human nature, 317 

Thomson, Sir J. J., electrical decomposition of 
atoms, 92 

— on matter, 590 

Thorwaldsen, restoration of Greek sculpture 
$09 

Thought, aim of, 557 

— antithesis between perception and, 309 

— expressed in literature, 869 

— human, in ancient times, 4 

— medizval, and the Church, 21 

— — subordination of, to authority, 21 

— mythological stage of human, 5 

— philosophic, appearance of, 5 

— reality of, 559 

— scientific, appearance of, 5 

— transition from mythological to scientific, 5 

Thrasymedes of Paros, 501 

Thucydides, Greek historian, 780, 793, 808 

Thury on sex ratio, 300 

Thyroid deficiency in the body, 235 

— gland, 298 

Thyroxin, discovery of, 212 

Tiahuanaco, ruins of, 480 

Tibet, ethnology of, 460 

Tibetans, 443 

Tibu tribe, 467 

Tiepolo, painting of, 964 

Tihuanaco, sculpture from, 920 

Time and the universe, 1§1 

— as a relative concept, 100 

— conception of, 579 

— de Sitter’s theory of, 108 

— in music, 1008 

— -lapse, 99 

— scientific concept of, 108 

— sequence, 152 

— theory of curved, 107 

— unity of, in drama, 887 

Tintoretto, painting of, 961 

Tiryns, frescoes at, 512 

Tissues, properties of, 207 

Titanium lines in star spectra, 128 

Toala of the Celebes, 445 

Toland, materialism of, 31 

Toltec tribes, 479 

Tombs, Attic, §31 

— Egyptian, 534, 921 

— Sidonic, 506 


Tonic in music, 1006 

Tonking, inhabitants of, 460 

Topographical maps, 818 

Topography and geological structure, 818 

— as part of geography, 816 

Torrey, Henry, 797 

Torricelli, invention of the barometer by, 26 

Totemism, definition of, 416 

— origin of, 415 

— rituals of, 377 

Tout, 'T. #.3:797 

Townley marbles, 510 

Trade Boards, 686 

— free, 745 

— protection in, 745 

— Unionism, effect of, on industry, 673 

— — in America, 698 

— Unions and Socialism, 673 

— — and welfare work, 685 

— — effect of the war on, 724 

— — growth of, 723 

— — in Russia, 727 

— — International Federation of, 749 

— — organisations of, and League of Nations, 
760 

Traditions, contact between different, 751 

Traffic Authority, projected, 697 

— Combine for London, 676 

Tragedy, Aristotle’s definition of, 887 et seq. 

— Milton’s view of, 871 

— Plato’s charge against, 890 

Transcendentalism, definition of, 546 

Transference in psycho-analysis, 370 

Transport, organisation of, 741 

Transposition in harmony, 1015 

Treaty system between nations, 761 

Trevelyan, Professor G. M., 774 

Triangles, postulates as to right-angled, 189 

— origin of theory of, 157 

Tribal activities, 412 

— disputes, settlement of, 421 

— law, instruction in, 407 

— — of blood revenge, 415 

— marriage laws, 414 

— relationships, 422 

— society versus class system, 406 

— virtues, 420 

Tribalism, war the basis of, 422 ti 

Tribe, definition of, 439 

Trigonometry, popular conception of, 156 

Trinity, doctrine of the, 74 

Trio, musical, 1030 

Tristan and Isolde, opening bars of, 1016 

Triumvirates, 706 

Tropical climate, 830 

— depression, cause of, 220 

— grassland, 830 

— medicine, 759 

— monsoon climate, 832 

Tropistic activities, 234 

Trout breeding, improvement in, 218 

Troy, discovery of site of, 494 

Trusts, 743 

— international, 746 

Truth as ultimate value, 547 

— human quest for, 4 

Tschermak and the theory of inheritance, 244 

Tsetse fly as disease carrier, 219 

— belt in Africa, 823 

Tsoneca tribe, 482 


- 'Tsonekan tribes, 482 
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Tuareg race, 442, 467 
Tugwell, R. G., 622 

Tundra, inhabitants of, 455 
— lands, 845 

Tungus tribe, 444, 456, 458 
Tungusic tribe, 455 

Tupi tribes, 481 

Turkana tribe, 471 

Turkestan, inhabitants of, 456 
Turki Moslems of Kansu, 459 
— peoples in Siberia, 456 

— Tace, 441, 452 

— tribes in China, 458 

Turkic tribe, 455 

Turkish law of antiquities, 504 
— peoples, 447, 452 
Turko-Iranian tribes, 463 
Turkoman people, 456 
Tutankhamen, tomb of, 534, 923 
Twins in cattle, 287 

— types of, 271 

Tychism, definition of, 544 
Tyndall, work on biology, 210 
Typhus, League of Nations fight against, 754 


U 


UGRO-FINNISH tribes, 450 

Unconscious, concept of the, 357 

— Freud’s concept of, 358 

— Jung on the, 367 

Underwriting, 644, 646 

Unemployment, cause of, 672 

— Insurance, 653, 658 

— international agreement regarding, 756 

United States of America. See America. 

Universal Postal Union, 753 

Universality, idea of, 707 

Universe, abundance of power in, 228 

— Babylonian conception of, 14 

— connotation of the word, 72 

— decrease of available e.iergy in, 108 

— disorganisation of energy of, 109 

— Eddingtoi’ theory of the, 106 

— Einstein’s theory of a finite, 107 

— end of the, 109 

— entelechy of the, 576 

— expansion of the, 107 

— God and the, 70, 545 

— Italian idealists’ views on, 72 

— material, as subjective conception, 112 

— movement of, towards uniform temperature, 
109 

— origin of the, 109 

— past history of the, 109 

— physical nature of the, 84 

— Riemannian geometry and the, 105 

— spirituality of, 587 

— time and the, 151 

— world-soul and the, 309 

Upper Silesian controversy, 754 

Ur, archeological discoveries at, §37 

— Mesopotamian sculpture found at, 924 

Uranus, anomalies in orbit of, 119 

— discovery of, 115, 117 

— first regarded as a comet, 118 

— in the solar system, 116 

Urea, chemical synthesis of, 211, 212 

Usher, 783 

Usury, prohibition of, 708 


Utamaro, art of, 938 
Utilitarians, 716 

Utility, law of diminishing, 610 
— theory of marginal, 607 
Uzbeg people, 452, 456 


V 


VACCINATION, discovery of, by Jenner, 34. 
Vadianus, historical work of, 787 
Vaihinger, H., philosophy of, 578 
Valla, Lorenzo, 21, 786, 795 

Value, confusion between cost and, 6co 
— definition of real, 604 

— experience, Sorley’s views on, 565 
— extrinsic, 600 

— intrinsic, 600 

— market, 600 

— natural, 600 

— theory of, 599 

— ultimate, 547 

van Beneden, 208 

Vanburgh, classical architecture of, 990 
van der Weyden, Rogier, 962 


_ Vandyck, portraiture of, 962 


van Eyck, Jan, painting of, 962 

van Helmont, scientific methods of, 21 

van Horne, views on generation, 268 

Varenius, Bernhard, geographical work of, 814 

Variation a theory in Darwinism, 237 

Variations, distinguishing characteristics of, 240 

— in heredity, 242 

— the raw material of evolution, 238, 239 

Vases, designs on Greek, 521 

— from Maikop, 931 

— preservation and restoration of, 520 

— styles of Greek, 517 

— — of Italian, 520 

— uses of Greek, 525 

Vatican galleries, 510 

Vaughan Williams, 
Region, 1043 

Vaulting, discovery of art of, 947 

Veblen, Thorstein, 620, 913 

Vedda tribe, 446, 462 

Vega, diameter of, 133 

— magnitude of, 127 

Vegetable world, effect of climate on, 821 

Vegetation, animal life and natural, 823 

— as a factor in geography, 822 

— in desert lands, 835 

— in equatorial regions, 828 

— in Mediterranean lands, 837 

— in monsoon lands, 833 

— in tropical climate, 831 

— in warm temperate climate, 839 

Velasquez, art of, 961, 963 

Venetian art in the eighteenth century, 964 

— school of art, 960 

Venus in the solar system, 116 

— temperature on, 116 

Vergil, Polydore, 786 

Veronese, painting of, 961 

Vertebrata in the scheme of classification, 207 

— varieties of, 229 

Vesalius, as biologist, 206, 209 

— contributions to science, 22, 214, 215 

Vico, G. B., 790 

Villari, Italian historian, 797. 

Viollet, Paul, 796 


Towards the Unknown 
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Virchow, 207, 211, 215 

Virgo, spiral nebule about, 146 

Vitalism, 233 

— definition of, 545 

— emergent, 585 

— theories of, 573 

Vitruvius, discovery of works of, 980 

— treatise on architecture, 16 

Vlacich, Matthias, 788 

Vogt, materialist philosophy of, 37 

Vogul tribe, 444 

Volta, development of electrical work of, 40 
— electrical experiments of, 33 

Voltaire, historical work of, 791 
Voluntarism in the nineteenth century, 35 
— definition of, 544 

von Baer, K. E., 208, 211, 270 

von Boehm Bawerk, E., and economics, 607 
von Haller and embryology, 270 

von Hiigel, Baron F., 77 

von Mohl, work on protoplasm, 211 

von Ranke, Leopold, 778, 796, 797, 808 
von Watt, Joachim, 787 

von Webern, Anton, and atonality, 1046 
von Wieser, F., and economics, 607 
Vorhees, Gmelinand Walker, architects, 996 
Votyak tribe, 451 


W 


WACHAGGA tribe, 472 

Wages in socialised industry, 679 

— Marxian theory of, 606 

— methods of fixing, 686, 687 

Wagner, Otto, 991 

Wagner, Richard, 1041 

Waitz, German historian, 796 

Wales, domestic architecture of, 992 
Waley, A., on Chinese painting, 936 
Wallace, Alfred Russel, 232 

— and the theory of natural selection, 213 
Wallas, Professor Graham, 721 
Walls, architectural punctuation of, 984 — 
Walpole, Sir Robert, TOBA <% 

Walras and economics, 607, 612, 614 


Waltzing mice, breeding experiments on, 244 


War, associations for prevention of, 762 
— concept of, 752 

— nature of, 768 

— prevention of, 757 

—- State preparation for, 767 

— the basis of tribalism, 422 

Ward, James, 71, 74, 247, 565 

Warm temperate climate, 838 
Washington, architectural conception in, 981 
Water, constitution of, 33 

Waterloo Bridge, design of, 985 

Watson, work on behaviourism, 329 
Watt, discoveries of, in steam engineering, 32 
Watteau, painting of, 964 

Wave propagation, equations of, 195 

— system as mathematical conception, 94 
Ways and Means advances, 642 

Wealth, circulation of, §97 

--—- mobility of, 630 

—- nature of real, 651 

— of nations, causes of, §99 

Weather, effect of, on man, 820 

Webb, Professor Clement, 81, 340 
Weber, psychological work of, 326 

— work on electricity, 40 


Weight, Galileo’s conception of, 88 

Weismann and the continuity of germ cells, 242 

— — of germ-plasm, 225 

— and the theory of heredity, 212 

— criticism of Lamarck’s theory, 243 

— on germinal origin of variations, 238 

— work on genetics, 213 

Weldon, work on biometrics, 214 

Welfare work in industry, 685 

Wells, H. G., religious views in writings of, 66 

Wertheimer and formalism, 331 

West African negroes, 470 

— blood groups in, 438, 439 

West Asiatic Alpine race, 442 

Westermarck, Professor, 721 

Westman, Carl, 1001 

Westminster Cathedral, 977 

Wheat, improvement in quality of, 218 

— tax on, 657 

Wheeler-Bennett, J. W., 760 

Wheler’s description of Athens, 491 

White, Andrew, 797 

White, Gilbert, and inter-relations, 213 

Whitehall Banqueting Hall, 983 

Whitehead, Professor A. N., 56, 59, 73, 583 

Whitley scheme of Joint Industrial Councils, 672 

Whitman, Walt, 222 

Wicksteed on the Ricardian theory of rent, 614 

Wilkin, David, 794 

Wilkins and Greek excavations, 492 

Will as emotion, 341 

— explanation of, 309 

— psychological work on, 338 

Will-acts, experiments on, 342 

William of Occam, teaching of, 19 

Winckelmann and Greek sculpture, 510 

Windelband, W., 548, 569 

Wissler, C., on American natives, 475 

Wohler and chemical synthesis of urea, 211 

— preparation of organic substances, 41 

Wolf, C. F. A., 795 

Wolff news agency, 750 

— psychological theories of, 322 

Wolffian ducts, 290, 291 

Wollaston, ‘* equivalents ”’ of, 41 

Women, International Council of, 762 

— narcissism in, 383, 384 

— sex importance of, 419 “ 

Women’s International League, 762 

— suffrage, 716 

Wonder-working, 426 

Wood, and Greek excavations, 492 

Woolley, C. L., §37 

Woolworth Building in New York, 995 

Words as structure of language, 870 

Wordsworth, William, 792 

-— on poetical diction, 902 

Workers and productive efficiency, 672 

— international agreement with regard to 
housing of, 756 

— negative power of, in industry, 671 

— place of, in socialised industry, 678 

— raising of standard of life of, 757, 760 

— right of, to strike, 686 

Working classes, growth of power of, 673 

— hours, regulation of, 686 

Works Councils, 672, 679 

Workshop Committees, 679 

World Alliance of Churches, 762 

— climatic regions of the, 824 


‘ —— geography, 824 


II02 


eee 


Worldintercourse, growth of State system based 
on, 771 

——— theory of, 764 

— soul and the universe, 309 

— State, suggested creation of, 758 

Wren, Sir Christopher, 980, 985, 990, 993 

Wright, F. L., 997, 998 

Writing, early systems of, 529 

Wrong, savage view of, 409 

Wundt and mental creative synthesis, 331 

— and theory of will, 341 

— psychological work of, 326 

— voluntaristic philosophy of, 36 


x 


XANTHUS, tombs from, 492 
Xenon and the quantum theory, 136 
Xenophanes, pantheism of, 7 


YAHGAN tribe, 482 

Yakut tribe, 456 

Yellow man, 442, 460 

Yenesei people, 455 

Young, experiments of, on light, 39 
Young Plan for German Reparations, 742 
Yukghir people, 455 

Yung Lo, 459 


Z 


ZAPOTE tribe, 479 

Zeno of Elea, 7, 193 

Ziggurat at Ur, 538 

Zoology a branch of biology, 205 
Zulu tribe, 470 

Zulu-Xosa tribe, 471 

Zuyder Zee, reclamation of, 818 
Zwinglism and politics, 709 
Zyrian tribe, 451 
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